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from PEFMjCM 


One-Drive System: 

$ 399 . (40-track) & $ 675 . (77-track) 

Two-Drive System: 

$ 795 . (40-track drives) & $ 1350 . (77-track drives) 
Three-Drive System: 

$ 1195 . (40-track drives) & $ 2025 . (77-track drives) 
Requires Expansion Interface, Level II BASIC & 16K RAM. 



Low Cost Add-On Storage for Your TRS- 80 *. 

In the Size You Want. 

When you’re ready for add-on disk storage, we’re ready for you. 
Ready with six mini-disk storage systems — 102K bytes to 591 K bytes of 

additional on-line storage for your TRS-80*. 


• Choose either 40-track TFD-100™ drives 
or 77-track TFD-200™ drives. 

• One-, two- and three-drive systems im- 
mediately available. 

• Systems include Percom PATCH PAK 
#1™, on disk, at no extra charge. PATCH 
PAK #1™ de-glitches and upgrades 
TRSDOS* for 40- and 77-track operation. 

• TFD-100™ drives accommodate “flippy 
disks.” Store 205K bytes per mini-disk. 

• Low prices. A single-drive TFD-100™ 
costs just $399. Price includes PATCH 
PAK #1™ disk. 


Whether you need a single, 40- 
track TFD-1 00™ add-on or a three-drive 
add-on with 77-track TFD-200™s, you 
get more data storage for less money 
from Percom. 

Our TFD-100™ drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk — compared to 80K 
bytes on a TRS-80* mini-disk drive — 
and 1 02.4K bytes on the other side, too. 
Something you can’t do with a TRS-80* 
drive. That’s almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
197K bytes of on-line storage per drive 


— 1 97K, 394K and 591 K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1™, our upgrade 
program for your TRSDOS*, not only 
extends TRSDOS* to accommodate 40- 
and 77-track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1™ is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business — the reason you get 
more engineering, more reliability and 
more back up support for less money. 


• Enclosures are finished in system- In the Product Development Queue ... a printer interface for using your TRS-80* with any 

compatible “Tandy-silver” enamel. serial printer, and . . . the£/ec/r/c Crayon ™ to map your computer memory onto your color TV 

screen — for games, animated shows, business displays, graphs, etc. Coming PDQ! 


™ TFD-100, TFD-200. PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY. 

TRS-80 and TRSDOS are trademarks of Tandy Corporation and Radio Shack which have no relationship to PERCOM DATA COMPANY. 


PERGOM 


PERCOM DATA COMPANY, INC. 
211 N. KIRBY • GARLAND. TX. • 75042 


To order add-on mini-disk storage for your TRS-80*, 
or request additional literature, call Percom’s toll-free 
number: 1-800-527-1592. For detailed Technical infor- 
mation call (214) 272-3421. 

Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax. 

Percom ‘peripherals for personal computing’ 




The Honor Graduate 


There’s been a lot of talk lately 
about intelligent terminals with 
small systems capability. And, it’s 
always the same. The systems 
which make the grade in perfor- 
mance usually flunk the test in 
price. At least that was the case 
until the SuperBrain graduated with 
the highest PPR (Price/ Perfor- 
mance Ratio) in the history of the 
industry. 

For less than $3,000*, SuperBrain 
users get exceptional performance 
for just a fraction of what they’d 
expect to pay. Standard features in- 
clude: two dual-density mini-flop- 
pies with 320K bytes of disk storage, 
64K of RAM to handle even the most 
sophisticated programs, a CP/M 
Disk Operating System with a high- 
powered text editor, assembler and 

*Quantity one. Dealer inquiries invited. 


debugger. And, with SuperBrain’s 
S-100 bus adapter, you can even add 
a 10 megabyte disk! 

More than an intelligent terminal, 
the SuperBrain outperforms many 
other systems costing three to five 
times as much. Endowed with a 
hefty amount of available software 
(BASIC, FORTRAN, COBOL), the 
SuperBrain is ready to take on your 
toughest assignment. You name it! 
General Ledger, Accounts Receiv- 
able, Payroll, Inventory or Word Pro- 
cessing . . . the SuperBrain handles 
all of them with ease. 

Your operators will praise the 
SuperBrain’s good looks. A full 
ASCII keyboard with a numeric key- 
pad and function keys. A non-glare, 
dynamically focused, twelve inch 
screen. All in an attractive desktop 
unit weighing less than a standard 


office typewriter. Sophisticated 
users will acclaim SuperBrain’s twin 
Z-80 processors which transfer data 
to the screen at 38 kilobaud! Inter- 
facing a printer or modem is no 
problem using SuperBrain’s RS- 
232C communications port. But best 
of all, you won’t need a PhD in com- 
puter repair to maintain the Super- 
Brain. Its single board design makes 
servicing a snap! 

So don’t be fooled by all the fresh- 
man students in the small systems 
business. Insist on this year’s honor 
graduate . . . the SuperBrain. 
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The Bottom 
works for you, the 

computer owner. Our 
sole function is to 
design programs and 
products to help you use 
your computer as it should 
be used, a useful tool to 
ease your workload or 
make profits. 


TBS is a 
teen people; 
literally riski 

and financial security to be 
involved in the most exciting 
industry of the Eighty’s. TBS is 
a large company, nor is it affiliated 
with any large organization. We have 
grown in one year from two to four 
teen people, a direct result of your 
aid. support and purchases of our 
products. In the past five months, TBS 
has spent in excess of $100,000.00 designing 
software and new products for your use; pro- 
ducts we feel are the best in the 
industry! Now, we need your help. We 
need your orders to support future 
developments and to help the micro- 
computer field grow to its fullest 
potential. 

Contact your local computer store or 
Associate Radio Shack store for a copy 
of SYSTEMS EXTENSIONS ($3.00) for 
a full list of our products and 1 7 
interesting and informative articles 
designed to help you more fully utilize your computer. We now 
offer the following software for the TRS-80: • LIBRARY 100, a 
basic computer library consisting of 100 programs for business, 
education, graphics, home use and games — $49.50; • TBS 
BUSINESS MAIL SYSTEM for dual disk and printer, can handle 
up to 150,000 names — $125.00; • CHECKBOOK II, cassette and 
disk based personal finance — $18.50; • BASIC TOOLKIT, a 


machine 
language 
program- 
mer’s aid 
— $19.80; 
• SYSTEM 
DOCTOR, a 
computer 
diagnostic 
program — 
$28.50; 

•ANALYSIS PAD, a col- 
umnar calculator — $32.50; 
•INFORMATION SYSTEM, 

an “in-mem” data base 
manager — $24.50; • 
EXERCISER, for establishing 
physical fitness regimens — 
$12.50; • TERMINAL CONTROL, for 
RS-232 telecommunications — $19.80; 
• CHECK REGISTER ACCOUNTING 
SYSTEM, for dual disk and printer, 
complete accounting — $49.50. We 
also have DISK HEAD CLEANERS for 
TRS-80 and APPLE — $1 2.95, and 
GRAN MASTER DISKETTES, the best 
on the market — $38.00 for 1 0. 

The above products are available now 
at computer stores nationwide or directly 
through TBS. For more information, 
contact us through the number below. 
Through our products and our service, we at TBS look forward 
to a long happy relationship with you, the computer owner. 
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PUBLISHER’S REMARKS 


A Microcomputing Degree? 


The other day I was having 
lunch with Walter Peterson, the 
president of Franklin Pierce Col- 
lege (Rindge, New Hampshire) 
and an ex-governor of New 
Hampshire. Franklin Pierce is a 
small college of about 1000 
students and has liberal-arts and 
business degrees available. 

Walt was concerned about the 
role of the small independent col- 
lege in the 1980s, when it will be 
more and more difficult to recruit 
students. I’d been worrying about 
my own problems in getting 
people with any background in mi- 
crocomputing as well as the prob- 
lems of the industry in getting 
people with the background 
needed to keep firms alive. I’d just 
watched Processor Tech, Xitan, 
Imsai and several other major 
firms fold, all because of poor 
management, so Walt’s concerns 
were not far from the top of my 
mind. The concept of a college 
degree in microcomputing, com- 
plete with a good business 
background, came to mind, and I 
explained it to Walt. 

He liked it, and a few days later 
I met with him at the college and 
we talked with Dean Cliff Coles. I 
frankly did not expect a very good 
reception from the Dean, but 
much to my surprise, he agreed 
with me. He also felt that a college 
education would be better if it 
could prepare the student to cope 
with the world. Too many college 
graduates work as handymen, as 
sales clerks and as waiters . . . 
mostly because they came out of 
school with no preparation for 
getting a good job. 

My concept for a degree course 
in microcomputing would start 
with the basics of both hardware 
and the software. It would start 
with electricity, then cover ac and 
dc, motors and generators, power 
supplies, radio circuits, digital cir- 
cuits, solid state, tubes, memories, 
microprocessors and all of the 
popular microcomputer circuits 
and architectures. On the software 
side, it would cover machine lan- 
guage, assembly language, BA- 
SIC, FORTRAN, COBOL, PAS- 
CAL, FORTH and other popular 
languages, but emphasize BASIC. 

On the business end, I suggested 
courses in accounting; statistics; 
purchasing; personnel manage- 
ment; financing; production plan- 


ning; packaging; advertising; 
printing; graphic arts; marketing; 
dealing with government agencies, 
with unions; time and motion 
study; taxes; plant design; office 
equipment. A rounded education 
such as this should minimize cata- 
strophic failures of microcom- 
puter firms. These students would 
be prime candidates for chief ex- 
ecutive officer (CEO) of any mi- 
crocomputer firm. 

After talking over the proposed 
curriculum, we looked over the 
school facilities. It is an impressive 
school, which, with some 
reorganization, could start quickly 
with many of the required classes. 
The college has room for perhaps 
250 more students before more liv- 
ing space will have to be con- 
structed. 

Any college professors who 
teach computing and think this is 
not only a good idea, but are inter- 
ested in participating, could do 
worse than contact me or Walt 
Peterson. Experienced microcom- 
puter teachers and even someone 
with the right background to run 
the department would be needed. 

In addition to turning out stu- 
dents with an ideal education to 
help our field of microcomputing 
grow, the college would also be 
able to offer short courses in mi- 
crocomputer technology that 
would result in a technician cer- 
tificate ... or a software course 
that would equip a person to be a 
programmer. And think of the 
courses during the summer for 
large-computer-system executives 
to acquaint them with micro- 
computers and the microcomputer 
industry. I suspect that an instruc- 
tor and a couple of senior students 
could give weekend crash courses 
in many different aspects of mi- 
crocomputing and the industry. 

I think that with some effort 
Franklin Pierce could be known 
worldwide as a center for mi- 
crocomputer training. With thou- 
sands of high-school students in- 
terested in microcomputers, I 
doubt if there would be any short- 
age of prospective students for the 
courses and the degree. 

Setting up the classes wouldn’t 
be too difficult; several of the pro- 
posed business courses are already 
being taught. The main problem 
initially would be the need for a 
computer lab. Since our Instant 
Software lab is not far from the 
college, I proposed that this lab 
could be used until the college was 


able to set up and run its own lab. 
We have over $100,000 in micro- 
computer equipment, so it would 
be a good start. 

The college might obtain addi- 
tional help from firms in the in- 
dustry. For instance, micro- 
processor manufacturers would 
have a vested interest in students’ 
having an intimate understanding 
of their products. These students 
will be the future leaders of the in- 
dustry, so if they know only 
Motorola products, guess what 
they will be specifying later on. 
The tax dollars needed to fund a 
new building and computer equip- 
ment would be well invested. 

Since Radio Shack is the largest 
in the business, they would want to 
be sure that the school had plenty 
of their equipment on hand for 
students to use and know. Let’s 
see, how about a Tandy Computer 
Lab building? 

Any high-school students who 
want more information about 
Franklin Pierce, write to the col- 
lege in Rindge NH. 

Meanwhile, I’ll be outlining 
some of the courses I think would 
be best for the future CEO in mi- 
crocomputing. For example, an 
advertising course should cover all 
aspects of advertising. It should 
also cover the elements of writing 
an ad, designing it and measuring 
its effectiveness. If many of the 
firms in the industry had taken the 
small amount of time and effort 
needed to test the effectiveness of 
their ads, I think they would be 
around today. 

There’s been enough failure in 
this fast-growing industry. Now 
we need some professionals to join 
our businesses and eventually run 
them, and I think a college such as 
Franklin Pierce may be just the 
answer. 


Software Rip-off 


Although Kilobaud Microcom- 
puting did not exhibit at the New 
York computer show, Sherry, 
Kevin (the advertising depart- 
ment) and I did drive down to see 
what was happening. 

It was a strange show. I wasn’t 
surprised to see a Radio Shack 
computer center, with an island 
exhibit, or Data General and DEC 
(I think they’ve noticed the interest 
in small business computers). 
Exidy was there in more force than 


last year, when Paul Terrell had a 
corner of a dealer booth; this time 
there was a small island exhibit. 
And Commodore was there! 

DEC seemed more interested in 
getting employees than selling any- 
thing. And there were the usual 
head-hunters, leasing firms, stock- 
exchange people and other more 
business-oriented exhibits. Other 
than that I saw mostly dealer ex- 
hibits and some small software 
firms. 

Sherry picked up some pro- 
grams to review. We’ve been 
wanting to have more information 
in the magazine about published 
software, and not just Instant 
Software. Few software firms 
have discovered that they can have 
their products reviewed if they 
submit them, and we would be 
delighted to publish some en- 
thusiastic reviews. 

When we were back in New 
Hampshire, Sherry loaded the 
programs, and a short while later 
called to me in distress. She had a 
$9.95 program from a major firm, 
and I could hardly believe what I 
was seeing: prime numbers, 
perfect numbers, Fibonacci 
numbers, Armstrong numbers. 
Who cares? 

In order to encourage the pro- 
duction of better software. I’m 
asking readers who have lucked in- 
to some good programs to please 
take the time to write them up 
briefly and let the rest of us know 
that we can buy them and get our 
money’s worth. And if anyone 
finds an Instant Software program 
that isn’t worth a lot more than he 
paid for it, I want to know about 
that, too. 

If you run into rip-off pro- 
grams, I’d like to hear about them 
too . . . and I’ll contact the pub- 
lisher. We’ll try to improve the 
breed of programs by encouraging 
the good ones. 


More Needed Programs 


How much would a medium- 
size or even a small business pay 
for a series of programs that 
would help evaluate job ap- 
plicants? The applicant could 
answer the questions on the com- 
puter, and then the personnel 
manager (or owner) of the firm 
could have the computer produce 
an evaluation that would include 
some hint on intelligence, vocab- 
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ulary, interests, enthusiasm and 
aptitudes of the applicant. 

This idea was prompted by my 
receiving a mailing from a firm 
that, for $70, will give you a test 
for employee prospects and 
evaluate it for you. 

This type of testing could be ex- 
panded to include simulated SATs 
(scholastic aptitude tests) and 
other standardized tests for jobs 
and school levels. It’s one thing to 
learn a subject and another to be 
well prepared for passing a test. 
How about some simulated FCC 
ham ticket tests? 


Working at Home 


With almost 900 associate 
editors signed up for work with In- 
stant Software programs, I 
thought we had that situation 
covered. Now I understand that 
we still need associates in some 
categories. 

There is no shortage of people 
with the expertise to check out 
game programs, but when it comes 
to business-application programs 
and scientific programs, we still 
don’t have enough people. We 
need real estate operators who 
have microcomputers and some 
expertise in programming to help 
us check out real estate programs. 

The same situation holds in 


many other specialized areas. We 
want to be sure that legal pro- 
grams, for example, are checked 
out by lawyer-programmers. We 
got a call from a chemical maga- 
zine wanting to know the names of 
chemists using microcomputers. 
We found people who had signed 
up as associate editors and listed 
chemistry as their specialty, but all 
of them were school teachers or 
students ... no one actually in 
the business. Obviously, we need 
people with some practical in- 
dustry background to help 
evaluate special programs for all 
businesses. 

When I originally asked for 
volunteers for this project, we did 
not look for people with the back- 
ground and hardware to make 
program conversions from one 
system to another. Now we’d like 
to do that, yet we can’t tie up the 
few people we have on hand with 
the time-consuming conversions. 
If you have two different systems 
and are interested in converting a 
program from one to the other, 
please let me know. The work is 
done at your leisure and with your 
own equipment. Authors will be 
given the first chance at translating 
their programs for other systems, 
but beyond that we’ll need the help 
of associate editors. We’re 
anxious to support as many dif- 
ferent systems as we can with soft- 


ware, so let me know what systems 
you have available. 

There is a growing need for 
foreign-language translations of 
both the programs and our in- 
struction books. If you are in- 
terested in this project, let me 
know. 

We pay $3 per hour for program 
evaluation. The fun involved 
seems to make this attractive, and 
our present associate editors are 
enjoying their “work” and 
finding the money a pleasant plus. 
Editors who translate programs 
for other microcomputer systems 
normally get a percentage of the 
action, which we hope will be far 
more than $3 per hour. This also 
holds for foreign-language trans- 
lations . . . we’re looking for 
Spanish, Portugese, Italian, 
French, German, Danish, 
Swedish, Finnish, and any other 
languages used in countries where 
microcomputers are being sold. 

The translations for different 
machines can be difficult if 
graphics are involved. This usually 
means sitting down and starting all 
over because no two graphic sys- 
tems are even remotely com- 
patible . . . nor even computer 
translatable. I suspect that we may 
eventually get some programs that 
will change a TRS-80 program to 
run on a PET — as long as there are 
no graphics. 


OUTPUT FROM ISI 


The microcomputer business 
seems to be more than recession- 
proof; it seems to be thriving on a 
recession. It isn’t until the cash 
flow starts to be a problem that 
many firms look around fran- 
tically for ways to cut costs and 
keep things going despite a drop 
in sales. Low-cost computers 
which can do the work of several 
people, yet which cost less than a 
half person on the payroll, are 
very attractive to cash-short busi- 
nesses. 

Since none of these computers 
can do anything without pro- 
grams, Instant Software is doing 
just fine. We’re hiring one or two 
new people a week and still look- 
ing for more. We’re already out- 
growing our present facilities and 
have new warehouse and produc- 
tion space on the drawing board. 


Recommended Configuration 


TRS-80 systems with dual disks 


and at least 16K of memory are 
now generally available, consti- 
tuting a good system for writing 
business-oriented programs. The 
lab people tell me that they are 
having the best results right now 
with the above hardware plus the 
Apparat NEWDOS+ operating 
system (see the review of NEW- 
DOS + in this issue). This is pres- 
ently the recommended configu- 
ration for producing programs 
for the TRS-80 system. Business 
programs have a decided priority 
with ISI right now, so program- 
mers will do well to think in these 
terms. 


Foreign Software Sales 


Instant Software sales in 
Europe are moving ahead rapidly 
under the direction of Reinhard 
Nedela in Markdorf, W. Ger- 
many. Programs in German are 
already being sold, and Italian 
translations are now in produc- 


tion. French and Spanish ver- 
sions are being written. In order 
to keep up with the growing 
European sales, we’ve started 
plans for a production facility in 
Europe — probably in Ireland. 
We’re open to any information 
that will help us select a site for 
the European production of soft- 
ware. 

Increasing pressures from Asia 
for Instant Software may result in 
distribution of our programs 
there. We’ll be checking into the 
prospects during our October trip 
to Japan, Taiwan, Korea and 
Hong Kong. We’ll also be watch- 
ing for any hardware that may be 
coming to the U.S. market, and 
Wayne will report on that. 

Programmers with Japanese, 
Hebrew or other foreign ROMs 
can translate Instant Software 
programs. Write to us and ask 
about the associate-editor pro- 
gram and translating. You get a 
percentage of the royalties for 
this work. 
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Domestic News 


On a recent trip around our 
country introducing Instant Soft- 
ware to computer and Radio 
Shack Associate stores, I found 
that many of these entrepreneurs 
had been working with local pro- 
grammers developing business- 
oriented programs. They were ex- 
cited about the prospects of hav- 
ing these programs, which had 
already been paid for, marketed 
by Instant Software for a royalty. 


It’s a gold mine. I ran into pro- 
grams for teaching children in 
kindergarten, for managing a 
wild animal hunting preserve, for 
examples. Since the marketing 
through Instant Software doesn’t 
in any way prevent further in- 
dividual sales by the program- 
mer, the ISI sales are just gravy. 

I did run into a dealer who was 
grousing that Instant Software 
would not accept returns of pro- 
grams that did not sell. He had 
assumed this, but had never even 
asked. We’re out to make things 


easy, not difficult, for dealers. 
We even have a little scheme that 
may help dealers set up and dis- 
play Instant Software on a 
partial-consignment basis. Deal- 
ers can watch the “MICRO- 
COMPUTING Industry Newslet- 
ter’’ for further word on this. 

Last month’s editorial about 
opportunities for reps in this new 
field brought a favorable re- 
sponse, and several areas are now 
starting this program. Now that 
there are over a hundred pro- 
grams to sell— -and an average of 


one new program package emerg- 
ing from our lab every working 
day — this is becoming a big busi- 
ness. 

Other than that, Wayne and I 
will be looking forward to seeing 
you and answering your ques- 
tions at shows. We will be visiting 
Winter CES in January . . . 
probably the Faire in San Fran- 
cisco in March. Wayne will be on 
the program at the St. Louis 
show. May 24, and will be able to 
answer any questions. Don’t miss 
that one. 


COMPUTER CLINIC 


A generous person donated a 
Studio II (see June 1979, p. 18) 
unit to our Coast Guard aux- 
iliary, but unfortunately it does 
not have a working instructional 
plan or a schematic. Does anyone 
know how to obtain these? 

Milton Greene 
Communications Officer 
St. Croix Coast Guard Aux. 

Box 2759, Christiansted 
St. Croix USVI 00820 


I have a substantial investment 
in Imsai equipment, particularly 
VDP 44s. One problem we con- 
tinue to have is trying to locate the 
following: an accurate and readily 
available list of programs written 


in FORTRAN. Since we are a 
business user, this is very impor- 
tant. We have repeatedly been told 
that a large number of programs in 
the public domain are available 
through some part of the United 
States Government Printing 
Office. However, to date, we have 
not been able to find out who pro- 
vides this information. I would ap- 
preciate any information in either 
of these areas. 

E. M. McCartt 
Statewide Mortgage Corp. 

10042 San Pablo Ave. 

Cerrito CA 94530 


I am building a Super Elf and 
would like to pick the brains of 


any local Elf owners, or otherwise 
consult, commiserate or exchange 
views with same. 

Lee Davis 
1142 Oakwood 
Wilmette IL 60091 


I bought an Apple II last year in 
the hope that it would bring order 
out of chaos in the collected doc- 
umentation I have of several thou- 
sand ancestors. I would like to be 
able to store, file, sort, retrieve 
and cross-reference genealogical 
data. I would like to be able to 
have pedigree, individual and 
family group printouts as well as 
indexes. The Mormons have done 
excellent work, but they use IBM 


370s. Some work out of the Uni- 
versity of Utah has focussed on 
minis using an excellent soundex 
code with pointer systems for 
parents and progeny, but the 
adaptation to micros is not clear. 

I would like to hear from others 
of a similar interest (it also has 
relevance to tracing genetic dis- 
orders, and there are other 
analogs) so that possibly a net- 
work of information could be 
pooled and shared. 

Clifton M. Howard 
58 Van Orden Road 
Harrington Park NJ 07640 

The September 1979 issue of Per- 
sonal Computing contains a 
genealogy program — you might 
try that. — Editors. 


BOOK REVIEWS 


Z-80 Assembly Language 
Programming 
Lance Leventhal 
Osborne & Associates, Inc. 

Berkeley CA, 1979 
Softcover, 606 pp., $9.50 


I currently conduct a computer 
course using Leventhal’s 
8080A/8085 Assembly Language 
Programming for teaching assem- 
bly language. So far it is the best 
8080 book around. I have been do- 
ing Z-80 machine-language pro- 
gramming and have been looking 
for a comparable book for the 
Z-80. It was with real enthusiasm 
that I found my long-awaited copy 
of Lance Lcventhal’s Z-80 Assem- 
bly Language Programming in the 
mail. I have always found the Os- 


borne and Associates books infor- 
mative and well written, and 
Leventhal is a fine writer. In the 
proper context, this book is not a 
disappointment. The following re- 
view can only hit the high points. 

This book is not for beginners. 
If you do not know what a bit, a 
byte, a program counter, a stack 
or an interrupt is, you will prob- 
ably find this difficult or impos- 
sible reading. These topics are all 
covered either perfunctorily, by 
allusion or not at all. Leventhal’ s 
book is intended for readers at a 
more advanced level, such as those 
who have done at least some sim- 
ple machine- or assembly-lan- 
guage programming. 

The book begins with an ex- 
planation of assemblers. An in- 
troduction to the general features 


of the Z-80 instruction follows; I 
consider this the weakest portion 
of the book. Complete listings of 
the Z-80 instruction set, both by 
function and alphabetically, 
follow. The pictorial represen- 
tation of the instructions used in 
other Osborne and Associates 
books is used in the Z-80 Assembly 
Language Programming alpha- 
betical listing. The registers and 
memory locations affected are all 
shown. This approach is alien to 
those familiar with the Intel or 
Zilog format, but once you’re 
used to it, it is a valuable reference 
and excellent alternate method of 
visualizing the instructions. A use- 
ful, complete comparison of the 
8080 and Z-80 mnemonics is also 
given; there are just enough 
similarities and differences to be 


bothersome to the 8080 program- 
mer. 

Next comes what I consider the 
best part of the book, the 
programming examples. The ex- 
amples are excellent for usefulness 
of subject matter, clearness of 
demonstration of concepts and 
development of programming 
style. One of the best ways to learn 
programming is to study good 
programs; these programs all 
deserve careful study. A few ex- 
amples include: one’s comple- 
ment, masking, multibyte addi- 
tion and subtraction, sum of 
squares and program loops. 

Many of the programs presolve 
common problems and can be 
used as a valuable library. The or- 
ganization of the examples is also 
excellent. Clean flowchart and 
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programming solutions are given. 
Frequently these are followed by 
an improved version that is either 
a logical extension of the previous 
one or that introduces and imple- 
ments a clean, clever and general 
strategy (very often using a special 
Z-80 instruction). Sometimes even 
a third one is given. Finally, the 
author points out further ap- 
proaches or asks questions con- 
cerning the advantages and disad- 
vantages of the various ap- 
proaches. Every chapter has good, 
frequently challenging problems, 
which should be worked through. 

There is also a section on the use 
of the programmable Zilog par- 
allel and serial interface adapter 
chips, but I think this will be par- 
ticularly sticky going for software 
types or those without appreciable 
hardware experience. 

Toward the end of the book are 
excellent discussions and examples 
of program definition and design 
and different programming 
strategies (i.e., top down, bottom 
up, modular, structured, etc.), 
and the advantages and disadvan- 
tages of them. 

The book also contains a 
30-page chapter on debugging 
programs. This includes several 
excellent examples of real pro- 
grams with realistic errors and 
their resolution, a checklist of 
common errors, which should be 
posted over every computer, and a 
simple breakpoint and register 
dump routine. If newcomers do 
not have the latter register dump in 
their software, they should copy 
this one and use it as a debugging 
tool while working through the 
book. 

My biggest complaint is that the 
binding appears to be the same as 
for other Osborne books— in- 
ferior. My Z-80 volume is held 
together with a rubber band. For a 
book that will get the very heavy 
use this will, the binding should be 
better. 

Another weakness is the de- 
scription of interrupts. If you do 
not understand 8080 interrupt 
structure in some detail, Leven- 
thaPs treatment will be hard go- 
ing. Although Leventhal carefully 
points out many of the errors of 
interrupt routines, in the keyboard 
input routine of pages 12-17, he 
exits an interrupt service routine 
with a jump. This dangerous pro- 
cedure leaves one return address 
on the stack and the stack pointer 
down by two. Leventhal knows 
what he is doing and should clear it 
before using the interrupt routine. 
Surprisingly, he completely fails to 
warn the reader of the insidious 
and deadly error. 


On the whole, my complaints 
were few. I found the examples so 
clean, so instructive and so useful 
that I hated to see the book end. I 
would, with pleasure, pay more if 
this material were expanded. 

If 1 taught a course using the 
Z-80, I would use the new Leven- 
thal Z-80 book. The minor short- 
comings, even for the beginner, 
are easily overcome in a teaching 
environment. In addition, 
Osborne and Associates is a first- 
class operation. The publication 
of this book was delayed, and they 
sent out a card, giving the new ex- 
pected delivery date, which gave 
the purchaser a chance to request a 
full refund or wait. The book ap- 
peared promptly on the quoted 
date. 

James Demas 
Charlottesville VA 


Basic Microprocessors and 
the 6800 

Ron Bishop 

Hayden Book Co., Inc. 
Rochelle Park NJ 
Softbound, 262 pp., $11.95 


Ron Bishop, the author of Basic 
Microprocessors and the 6800 , is 
the manager of technical training 
for the Motorola Semiconductor 
Group. Both his grasp of micro- 
processor fundamentals and his 
ability to put the subject across in 
an easily understandable manner 
are evident in this book, which is 
suitable for either classroom or in- 
dividual usage. 

The text assumes no previous 
reader knowledge, but it is written 
so that it can be used beneficially 
by both the beginning student and 
the one who has a little or a lot of 
digital background. It is easy to 
skim through until you run into 
something that isn’t quite clear 
and then start studying from 
there. 

For the person without any 
prior digital experience, the text 
starts by discussing basic elec- 
tricity, logic gates, number sys- 
tems and digital arithmetic. Next 
comes a chapter titled “Micro- 
computers— What are they?” 
This goes into a little computer 
history and then briefly describes 
the various components that make 
up a complete microcomputer sys- 
tem. These include RAM, ROM 
and interface adapters. 

Chapter 6 is a discussion of pro- 
gramming concepts. Up to this 
point the instruction is general and 
could apply to any one of the 
many microprocessors that are 
available. Starting with chapter 


7, Ron zeroes in on the 6800, and 
from there it is the focus of atten- 
tion. He goes into the various ad- 
dressing modes that the 6800 sup- 
ports. Then each instruction is 
described thoroughly with ex- 
amples of its use with the different 
addressing modes. Register status 
is shown before and after the ex- 
ecution of the instruction. It is 
easy to see exactly what each one 
does. A 6800 assembler is also dis- 
cussed, and examples of source 
programs are listed. 

For the hardware enthusiast, 
chapter 9 covers the 6800 family of 
microcomputer components, and 
chapter 10 describes their utiliza- 
tion. Pin-outs and requirements 
for the 6800, the 6810 RAM, the 
6830 ROM, the 6821 peripheral in- 
terface adapter (PIA) and the 6850 
asynchronous communications 
interface adapter (ACIA) are 
given. This is a detailed discussion, 
and it should be possible to build a 
complete microcomputer from 
scratch using the information in 
these two chapters. 

Finally, the last chapter con- 
tains a series of example 6800 pro- 
grams shown in both source and 
object form. Each program is ex- 
plained, and hardware require- 
ments for interface are included 
where necessary. The programs 
range from handling math- 
ematical problems to controlling 
external processes. 

Although Basic Micro- 
processors and the 6800 is ob- 
viously intended to be used in a 
learning situation, I have also 
found it useful as a 6800 hardware 
and software reference book. 
Anyone who has or plans to buy a 
6800-based microcomputer should 
definitely add this volume to his 
library. 

Rod Hallen 
Tombstone AZ 


How to Start Your Own 
Systems House 
Leslie Nelson 
Essex Publishing 
Caldwell NJ 
1978, $36, Softbound 


Numerous times, computerists 
are told that with minimal effort 
they can turn their hobby into a 
profit-making business. Exactly 
where does the computerist look 
for information about start-up 
procedures and other details in the 
computer business field? 

Essex Publishing has an answer 
with their house computer com- 
pendium: How to Start Your Own 
Systems House. The introductory 


chapters of this book pertain to 
the computer industry as a whole. 
They outline, in general terms, the 
history and present status of the 
industry. From this point forward, 
the book goes into the nitty-gritty 
of the mechanics involved in start- 
ing a systems house. Specific sta- 
tistics stating the number of sys- 
tems houses by state, average sales 
dollars of these houses, average 
hardware expenditures and spe- 
cific marketing strategy are given. 

The threat of large corporations 
(for example, IBM, Texas Instru- 
ments) taking over the low-end 
small-business computer field is 
outlined with detailed analysis of 
the individual companies. General 
market strategy is described by 
comparing various manufacturers 
and the niche in which their equip- 
ment should be competitive. 
Hardware applications, with a 
view to systems-house purchasing, 
are given for several different 
systems applications. 

Sample systems packages are 
referenced along with method- 
ology of sales and differences 
among the various advertising 
media. The controversy about us- 
ing direct salesmen as opposed to 
representatives is discussed in an 
unbiased and factual manner with 
an eye toward the economics of 
both. Product-pricing chapters in- 
clude the areas of optimum pric- 
ing, recognition of the price ceiling 
and floor, bundled versus un- 
bundled systems, lowballing and 
discounting. 

Chapter 13 deals with the selling 
cycle and covers the entire period 
of the actual sale. This chapter 
also has examples of systems pro- 
posals, cash-flow analysis, typical 
systems requirements for pro- 
grams, purchasing agreements, 
contracts for sale and terms of 
sale. Any effort of good salesman- 
ship is devoted to negotiating and 
answering customer objections. 

Chapter 15 offers typical objec- 
tions (to purchases) that customers 
will bring up and provides fairly 
adequate answers for the salesman 
to use to counter these objections. 

In the Final chapters and the ap- 
pendices, general business exigen- 
cies and considerations are de- 
tailed; the author provides prac- 
tical answers to questions in these 
areas. 

I have read many books that 
purportedly were “manuals” for 
the hobbyist starting a computer 
business. The majority of these 
have fallen short of their potential 
because details— the type that 
someone going into business needs 
—are discussed in generalities. 

How to Start Your Own Sys- 
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terns House is definitely on a level 
above the rest. This book seems 
to be the real encyclopedia of the 
systems-house business. The only 
material that could be questioned 
is the use of the statistics because 
there is no explanation outlining 
their validity or collection criteria. 

Another, somewhat minor, 
flaw deals with the packaging of 
the book itself. In view of the pur- 
chase price it would seem more ap- 
pealing to the purchaser, I believe, 
to bind the book in a more digni- 
fied manner than using a metal 
fastener through punched holes in 
the pages. 

All in all this book is decidedly 
worth the investment for the 
potential systems-house owner or 
the computer hobbyist who is in- 
terested in reading exactly what is 
involved in starting a business in 
the computer field. 

James R. Fatz 

Ft. Wood MO 


How to Design and Build Your 
Own Custom TV Games 

David L. Heiserman 
TAB Books 

Blue Ridge Summit PA, 1978 
Softbound, 546 pp., $9.95 


I am addicted to TV games, and 
every Friday after payday, I head 
for the local “pinball palace’’ and 
spend the evening racing 
dragsters, sinking submarines and 
battling space monsters. When I 
saw How to Design and Build 
Your Own Custom TV Games sit- 
ting on the shelf of a nearby 
bookstore, my first reaction was 
“Buy it!’’ I did, and I don’t 
regret it. 

This excellent book is loaded 
with information on building 
video games. It contains 12 chap- 
iters and two appendices. I do not 
recommend this book for begin- 
ners. To master the profuse 
amount of material covered, you 
should have a thorough knowl- 
edge of the basic elements of 
digital logic (i.e., gates, flip-flops, 
counters, multiplexers) because 
you will have to design your logic 
networks to create the games you 
want. 

The book presents game design 
in a learn-by-doing fashion. First, 
the operation of a television set is 
discussed, followed by an explana- 
tion of the requirements for a 
basic video game. Then you build 
the “heart” of all video cir- 
cuits— the horizontal and vertical 
sync controls. A fairly simple cir- 
cuit must be built to use the other 
circuits in the book because all 


other circuits focus around it. The 
control circuit uses TTL integrated 
circuits and shouldn’t cost more 
than $15 to build. 

Once you have built the timing 
control circuit, you hook it up to 
your TV or monitor and begin 
experimenting with a handful of 
gates to create simple static figures 
such as lines, rectangles and 
checkerboards. The basic rules 
and guidelines for creating these 
images are explained in detail. 

After you have mastered simple 
static figures, you start working 
with matrices to create more com- 
plex images: race cars, missiles, 
cowboys and clouds. Here things 
become tricky, so it’s wise to take 
this chapter slowly and try every 
example the book shows so you 
will have a thorough under- 
standing of the generation of com- 
plex figures. The reason for this is 
that the information learned here 
will be used in the latter part of the 
book. The circuits become in- 
creasingly complex but they are 
still fairly cheap to build since they 
use the more common TTL ICs. 

Explanations of how to put 
your static figures in motion with 
both automatic and manual con- 
trols follow. A simple two-player 
game of “tag” is used as a design 
example. 

When you are able to control 
your figures, you can add some 
useful game controls to provide 
for delayed start, reset and auto- 
matic stop. Other aspects of game 
control such as speed and figure- 
contact sensing are also explained. 
To assist the discussion, a missile 
attack game is described. 

Next comes a collection of video 
game circuits ready to be built. 
Each game is explained in detail as 
to how it works and the problems 
encountered in its design. Each 
game uses the basic video timing 
circuits described in the first part 
of the book and represents no 
more than $20 worth of parts 
(again, all common TTL ICs). 
These games, however, are not of 
very high quality, and by the time 
you finish the book, you should be 
able to improve the games consid- 
erably using the circuits provided 
as the basic framework. 

The latter half of the book deals 
with advanced TV game tech- 
niques. You are shown how to 
design scoring and timekeeping 
circuits for your game designs. Re- 
bound effects for games such as 
tennis, soccer and pinball are 
thoroughly explained as you are 
taken through the design of a 
simple pinball game. Probably the 
most difficult chapter in the book 
discusses animation and rotation 


of complex figures for use in 
games like Tank. No TV game is 
complete without sound effects; 
this book shows you how to create 
them. 

The book winds up with two ap- 
pendices. Appendix I is a complete 
listing of the horizontal and ver- 
tical sync generator’s binary out- 
puts and provides quick reference 
to when the various parts of the 
composite video signal start and 
stop. Appendix II is a “minidata 
book” with pin-outs and truth 
tables for the more complicated 
TTL ICs used in the circuits, such 
as counters, flip-flops and 
comparators. 

Overall, I was quite impressed 
with Custom TV Games. The 
material is clearly explained and 
easy to understand. However, this 
book can’t be read overnight. To 
get the most from it, you must 
build the circuits in the examples 
as well as do a little experimenting 
of your own. If you get this book, 
get a protoboard too. It will make 
experimentation much easier. 

This book is not without its 
faults, either. Schematics for an rf 
modulator are not provided (the 
book suggests you buy one). Nor is 
there any mention of color video 
games or computer control. 
Several places are unclear as to 
why you must do this in that par- 
ticular manner. Apparently, the 
author considered the topic irrele- 
vant or thought the reader could 
deduce the whys for himself. The 
operation of the sync generator 
circuit was particularly unclear. 

Those contemplating building 


their own TVT or computer 
graphics system may also want to 
read this book. While the book 
does not even consider the 
possibility of computer interface, 
it contains a good deal of informa- 
tion that could be of value. When I 
first bought the book, I had no 
idea how TV games, much less 
graphics systems for computers, 
worked. After reading the book, I 
realize that many techniques em- 
ployed readily lend themselves to 
computerization. 

For example, to generate a race 
car in a TV game, you use a matrix 
generator circuit composed of a 
few gates and a multiplexer. I see 
no reason why this couldn’t be re- 
placed with a few bytes of memory 
in a computer and a suitable 
routine. This book explains what 
has to be done to create and 
animate images. Then it describes 
the necessary circuits to do the 
job. Instead of using circuits, you 
can use software. Owners of RCA 
1802 systems with the 1861 video 
chip will find this book useful 
when developing their own games 
because they already have the 
capability to generate the proper 
video signals. 

If you love TV games, this is the 
book for you. The material can be 
mastered in a few short weeks, and 
before you know it, you’ll be de- 
signing your own arcade-quality 
games. I estimate that after you 
have built a TV game or two and 
played them 120 times, you will 
have saved enough quarters to pay 
for the book and the circuits! 

Steve Dominguez 
Golden CO 


CONTEST! 


“Best article” winner for August was Robert Edmonds, author 
of “Machine-Language Monitors for the TRS-80.” 

Winner of a book and a lifetime subscription were, respective- 
ly, Kirkor Sekercan of Baltimore MD, and Matt Robins of Studio 
City CA. 


One of your responsibilites, as a reader of Kilobaud MICRO- 
COMPUTING r, is to aid and abet the increasing of circulation 
and advertising, both of which will bring you the same benefit: a 
larger and even better magazine. You can help by encouraging 
your friends to subscribe to Kilobaud MICROCOMPUTING. Re- 
member: Subscriptions are guaranteed— money back if not de- 
lighted, so no one can lose. You can also help by tearing out 
one of the cards just inside the back cover and circling replies 
you’d like to see: catalogs, spec sheets, etc. Advertisers put a 
lot of trust in reader requests for information. To make it more 
worth your while to send in the card, a drawing will be held each 
month and the winner will get a lifetime subscription to 
Kilobaud MICROCOMPUTING'. 
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You know about computers. 
In fact, you probably own 
one now. One that you might 
be thinking of expanding. 
We have a better idea. Take 
a really giant step into the 
personal computing future 
with a C4P or C8P from Ohio 
Scientific. These two new 
premium computer systems 
offer the best specs in the 
personal computing indus- 
try with built-in performance 
levels that you could never 
achieve with your present 
system, even with all the 
add-ons available. We'll 
show you why. 


THE FACTS 



Speed separates the computers 
from the toys. The faster the 
processor executes instructions 
the more elaborate and greater 
the I/O can be. The C4P and 
C8P have execution speed that 
is twice as fast as Apple II, or 
Commodore PET and over 
THREE times as fast as TRS-80. 
They are many times faster 
than the recently introduced 
flock of video game type 
computers. 

GT OPTION As if that 

weren't fast enough, the CMP 
and C8P's speed is nearly 
doubled when equipped with 
the Ohio Scientific GT option. 
By utilizing a 6502C 
microprocessor in conjunction 
with ultra-fast static memories, 
a C4P or C8P equipped with 
the GT option, will yield the 
following performance: 


1.2 million instructions per 
second. Average. 

Memory to accumulator ADD 
time — 600NS. 

JUMP extended — 900NS. 



1 1 r 

0 .5 MIPS 1.0 MIPS 1.5 MIPS 



The C4P and the C8P offer 
more display than other 
personal computers — 2048 
characters — 32 rows of 64 
columns with upper and lower 
case. Long display width 
makes user instruction easier 
to program and to read. The 
effective graphics resolution of 
256 x 512 points allows these 
computers to match the display 
limit of even the best color 
television sets. 


C4P & C8P Color 


ATARI 800 Color 


TRS-80 B/W 


APPLE II Color 


I Video Game Type Computers 


j 

1024 

CHARACTERS 


2048 




16 COLORS 


The C4P and C8P offer a bril- 
liant array of 16 colors includ- 
ing black available in both 
alphabetics and graphics. 
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The C4P incorporates a fully 
RF shielded aluminum case 
with 2-step baked on enamel 
finish. It is trimmed with solid 
oiled walnut and die-cast 
chromed dress panels. Com- 
pare its construction to the 
plastic cases that are standard 
on other personal computers. 

The quality doesn't stop at the 
surface. The C4P and C8P 
are modular BUS orientated 
computers with 4 and 8 slots 
respectively. The internal 
electronics are built to rigorous 
industrial standards. 

Modularity means expand- 
ability and obsolescence pro- 
tection. In fact, the original 
1977 vintage C2-4P can be 
upgraded to a C4P by chang- 
ing PC cards at substantially 
less cost than purchasing a 
new computer. 


' Apple II, Commodore PET, TRS-80, and Atari 800 are registered trade names of Apple 
Computer Inc., Commodore Business Machines Ltd., Radio Shack, Atari, respectively. 
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The C4P MF is shown with optional 
accessories (clockwise). Home 
Color TV set (requires RF mod- 
ulator), 2 joy sticks, AC-Remote 
console and 2 modules, wireless 
smoke detector and window 
detector, modem, printer and 
wireless remote security console 
(on top of TV.) 




ON/OFF Switch 


RS - 232 PORTS 

1-300 baud modem port 
1-300/1200 baud printer port 
Directly connect to an optional 
modem and PH .... 


Only on Ohio Scientific 
C4P MF or C8P OF 
con offer you all this 1/0. 


CLOCK 

1-Real time clock and 
count down timer 


I/O capabilities. The most 
important feature to look for 
when you purchase your next 
computer. Compare these 
standard features of the C4P 
and C8P disk systems to any 
other computer system. 
Regardless of price, you'll find 
none that even come close. 


HONE SECURITY 
INTERFACES 

l-home security interface with 
fire and intrusion detection 


CONTROL 

INTERFACES 

16 parallel I/O lines 



• 

OHIO SCIENTIFIC 

Aurora, Ohio 44202 

Model 

Serial 

POWER 

FUSE 110 VAC 

ON 

(2A) 60 Hz 


LIFE SAVER 


JUST LOOK AT ALL THE If) 
0FTHEC4PMF- BUILT IN 
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ACCESSORY BUS 

One accessory BUS connector 
for an external 48 line I/O 
board, PROM blaster, analog 
data module or education 
board. 



SOUND 

l-programmable tone 
generator 200 — 20KHz 
1-8 bit companding digital to 
analog converter (DAC) for 
music and voice output 

Cassette IN 


(Cassette Versions Only) 


Color Adj. 


Video Display 



HUMAN INPUT 
EXPANSION 

2-8 axis joystick interfaces 
2-10 keypad interfaces 


Cassette OUT 
(Cassette Versions Only) 




HOME INTERFACES 

1 — AC- 12 AC remote control 
interface 





OFTWARE 


Ohio Scientific offers a full 
comprehensive library of 
both systems and applications 
software for the C4P and the 
C8P. And, because our main 
language is Microsoft BASIC 
like most other personal 
computers, much of your old 
software can be used on the 
C4P and C8P with little or no 
modification except for the 
special I/O functions and the 
much faster speed of your new 
computer. This would include 
software from the TRS-80 Level 
II, Apple floating point BASIC, 
Commodore BASIC and many 
others. 

SYSTEMS 

INTEGRATION 


Unfortunately for the user in 
almost every case the computer' 
is available from one supplier, 
software is available from a 
dozen independent suppliers 
and accessory devices are 
available from yet other 
suppliers. Ohio Scientific has 
a different approach. We offer 
a comprehensive library of 
systems and applications soft- 
ware for the 4P and 8P. In fact, 
we offer more factory sup- 
ported software than any other 
personal computer company. 
For example, say you have a 
brand X computer and you buy 
a real time clock from com- 
pany Y which supplies software 


to use the clock. Then you 
buy an AC controller from 
company Z who also provides 
software. The system works 
fine as long as you want to 
monitor time or control AC 
devices but you are out of luck 
when you want to use the clock 
in conjunction with controlling 
AC devices. With Ohio 
Scientific's systems you can be 
monitoring home security, 
time, controlling AC devices 
and be playing an exciting 
video game, all at the same 
time because the systems 
software, the applications soft- 
ware, and the accessories form 
an integrated package which 
works together without end 
user modification. 



FOREGROUND/ 

BACKGROUND 

OPERATION 

This means that your computer 
can be engaging in home 
monitoring activities at the 
same time it is running other 
programs. 



As you can see, the C4P and 
C8P are truly exceptional 
premium computers with just 
their standard features alone. 
Above and beyond that they 
are easily expandable to add 
exciting advanced features 
like word processing, addi- 
tional memory, voice I/O, and 
our new universal telephone 
interface (UTI). 

C4PVS.C8P 

The C4P is a 4-slot portable 
computer with one open slot 
for expansion. The C8P is an 
8-slot mainframe class 
computer with five open slots. 
It features over 3 times the 
expansion capability of the 


C4P for advanced home, 
experimental and small 
business applications. The 
C8P's dual 8" floppies store 
about 8 times the information 
of a single mini-floppy and 
access it many times faster. 

ADVANCED 
FEATURES FOR 
C8PDF EXPANSION 

Voice I/O 

The C8P DF can be optionally 
equipped with a voice I/O 
system that includes a Votrax 
module capable of generating 
English speech phonetically. 

It also has provisions for a user 
populated 5-channel feature 
extractor for voice input 
experimentation. 

Universal Telephone 
Interface (UTI) 

Optionally equipped with a 
Universal Telephone Interface 
system, the C8P DF has the 
ability to dial any telephone 
number, utilizing rotary dial or 
touch tone telephone lines. It 
can respond to touch tone or 


modem signals and can route 
voice to tape recorders. 

It can answer by touch tone, 
modem , stored message or 
Votrax voice output (when 
equipped with Votrax module 
or used in conjunction with a 
CA-14 Voice I/O.) 

A C8P DF with UTI, voice 
output, AC-Remote, home 
security and its clock yield the 
home computer of the future 
with uncannily human-like 
capabilities to communicate 
via phone lines and operate 
and monitor typical home 
functions. 



Buying a new computer is a 
serious, long-term investment. 
So we invite you to shop 
around and compare. The 
closest thing you'll find to a 
C4P or C8P will cost twice as 
much and offer less than half 
the performance. We know. 
Because there's nothing like 
these exceptional premium 
computers at any price, any- 
where. And probably won't be 
for a very long time. 


‘TRS-80 Level II, Apple floating point BASIC and Commodore BASIC are registered 
trade names of. Radio Shack, Apple Computer Inc., Commodore Business Machines Ltd 
respectively. 


iPECIFICATlON 

CHART 


FEATURE 


Microprocessor type 
GT option 6502C 

Full 53-key Keyboard 

BASIC in ROM 

BASIC on Disk 

Minimal Config. RAM 

Minimal Config. Total 

Memory RAM + Display + ROM 

Maximum RAM 

TV/Video Monitor 

Cassette Recorder 

Mini-Floppy Disk 

Dual Mini-Floppy Disk 

Dual 8" Floppy Disk 

Video Display 

Color Graphics (up to 16 colors), 
Upper and Lower Case, 
Graphics + Gaming Elements 

Effective Screen Resolution 

Audio Output (200 to 20KHz) 

DAC for Voice and Music 
Generation 

Key Pad Interfaces 

Joystick Interfaces 

AC Remote Control Interface 

Audio Cassette Interface 

Real Time Clock 

Home Security System 
Interface 

Printer Interface 

Modem Interface 

16 Parallel Lines + Acc'y. BUS 

GT Option 

Winchester Hard Disks Option 

Voice I/O 

Telephone Interface 
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6502 

6502A 

6502 

6502A 


Yes 

Yes 

Yes 

Yes 


Yes 

No 

Yes 

No 


No 

Yes 

No 

Yes 


8K 

24K 

8K 

32K 


19.5K 

27.5K 

19.5K 

35.5K 


32K 

48K 

32 K 

48K 


Acc'y. 

Acc'y. 

Acc'y. 

Acc'y. 


Acc'y. 

No 

Acc'y. 

No 


Acc'y- 

Yes 

No 

No 


Acc'y. 

Acc'y. 

No 

No 


No 

No 

Acc'y. 

Yes 


32 x 64 

32 x 64 

32 x 64 

32 x 64 


Yes 

Yes 

Yes 

Yes 


256 x 512 

256 x 512 

256 x 512 

256 x 512 


Yes 

Yes 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 


Yes 

No 

Yes 

No 


No 

Yes 

No 

Yes 


No 

Yes 

No 

Yes 


Yes* 

Yes 

Yes* 

Yes 


No 

Yes 

No 

Yes 


No 

Yes 

No 

Yes 


No 

Acc'y. 

No 

Acc'y. 


No 

No 

Acc'y. 

Acc'y. 


No 

No 

Acc'y. 

Acc'y. 


No 

No 

Acc'y. 

Acc'y. 


*Not wired to connector. 



UlUlHSs* 


Computers come with keyboards and floppies where specified. Other 
equipment shown is optional. 
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COMPUTERS 


C4P 


C4PMF 


C8P 


C8PDF 


8 K BASIC in ROM, 8 K RAM, 
Demo Cassette 

24K RAM, Single Mini-Floppy, 
OS-65D 3.1 operating system 
and 2 demo disks 

8 K BASIC in ROM, 8 K RAM, 
Demo Cassette 


$ 698 


1,695 


895 


32K RAM Dual 8 " floppies, 

OS-65D 3. 1 and 2 demo disks. 2,597 


ACCESSORIES 


AC-3P 

AC-15P 

AC-16P 

AC-11P 

AC-12P 


AC-17P 


CA-15 


CA-15V 


12" B/W Combination 
Monitor /TV $ 115 

12" Color Monitor 399 

2 — 8 Axis Joy sticks with cables 39 

Answer/Originate 300 baud 

modem with cable 199 

AC -Remote starter set, console, 

2 lamp modules, 2 appliance 

modules, OS-65D home 

control operating system. 175 

Hgme security starter set (wire- 
less), console, 1 fire detector 
2 -window units, one door unit 
and Demonstration software. 249 

Universal telephone interface 
with touch tone encoder / 
decoder, 300 baud orginate / 
answer modem, analog signal 
mux / demux. 499 

As above with Votrax voice 
module for computer 
generated voice response. 799 


PRINTERS 

AC-18P 

AC-9TP 


Low cost high speed 8 !/ 2 " 
aluminized paper printer 
with upper /lower case. $ 695 

Centronics 779 110 cps tractor 
feed Business printer with 
interface. 1,250 



AC-14 NEC Spinwriter — word 

processing printer with high 
speed parallel Interface. 2,795 


6T OPTIONS (must be purchased with computer) 
C4P MF/GT 24K, 120NS Memory, 

6502C processor, 2-speed 

clock. add $ 950 


C8P DF/bT 


48K, 120NS Memory, 

6502C processor, 2 speed 

clock. add 1,825 


For other expansion accessories such as add-on memory, additional 
floppy drives and other accessory boards consult the current full 
line price list. 



Here is a partial listing of diskettes for the C4P 
and C8P. For a complete listing of diskettes 
and cassettes consult the current full line 
price list. 


APPLICATIONS SOrTWABE 


Game Disk 1 

Arcade games $ 

29 

Game Disk 2 

Arcade games 

29 

Game Disk 3 

Popular Conventional 



Computer games 

29 

Game Disk 4 

Popular Conventional 



Computer games 

29 

Game Disk 5 

Advanced Arcade games 

29 

Game Disk 6 

Advanced Arcade games 

29 

Game Disk 7 

Joy stick Arcade games 

29 

Game Disk 8 

Animations and Cartoons 



(2 disk set) 

29 

Personal Disk 1 

Checking/Savings/Loans/Etc. 

29 

Personal Disk 2 

More personal programs 

29 

Education Disk 1 

Educational games 

29 

Education Disk 2 BASIC tutor series 

29 

Education Disk 3 Tests/tutors/drills 

29 

BUSINESS SOFTWARE 


Business Disk 1 

Depreciation/return on invest- 



ments etc $ 

29 

Business Disk 2 

Mailing list/ Address list/etc 

29 

OS-WP2 

Complete word processing 

200 


system 

OS-MDMS 

65D based Data Base Manager 



and information management 
system. A must for 
business use. 

49 

MDMS-A/R 

Accounts Receivable System 

29 

MDMS-A/P 

Accounts Payable System 

29 

MDMS-lnventory Inventory System 

29 

MDMS-Aux. 1 

Sort/File packer /key File editor 



for ISAM 

29 

UTILITIES 
65D Aux. 1 

Sort/packer/memory test/ 



disassembler $ 

29 

Graphics 1 

Color graphics utilities with 



high resolution plot package 

29 

Home Control 2 

Advanced home control program 



using AC-12 and AC-17 

29 

DAC Routines 1 

Music composition system with 



chord generation capability 

39 


Purchase your C4P or C8P and accessories direct from your 
local Ohio Scientific dealer. Over 300 dealers nationwide. 



1333 S. Chillicothe Road • Aurora, Ohio 44202 • (216) 562-3101 



LETTERS TO THE EDITOR 


Convert 


As a longtime subscriber to your 
sister publication, 73, I became 
perturbed at the I/O articles ap- 
pearing in 73 and wrote a letter 
stating, “I subscribed to an 
amateur radio magazine not a 
computer publication. Please 
cancel my subscription.” 

Well, after talking to Wayne at 
a Dayton hamfest, I decided 73 
wasn’t so bad after all, and I 
canceled my cancellation. 

Now comes the payoff! I recent- 
ly bought a Radio Shack TRS-80 
and am having a ball with it! I 
have enrolled in a Radio Shack 
TRS-80 computer course (starting 
with Level I) and plan to go 
through the Level II, and other, 
courses. 

To put the frosting on it all, I 
am now a subscriber to Micro- 
computing'. Please forward one 
pound of crow for me to eat. 

But lest you think I’m going to 
let you off the hook; I just received 
my September issue of K/M and 
read of your interest in TRS-80 ar- 
ticles. As a retired radio/TV/ad- 
vertising writer, may I point out 
your TRS-80 item’s run-over to 
pages 22-23, in which you wrote, 
“We have people what can spell 
and correct you’re grammar.” 
Please tell me that your spelling 
“you’re” was either a gag or a 
typo! 

PS. I am a professional, legit 
radio/TV, film actor, too, and 
have referred to Peterborough 
5000 times as the stage manager in 
Thornton Wilder’s Our Town. 

Al Henderson 
WD80GP 

It were a gag.— Editors. 


Detente 


Several articles have been writ- 
ten on an interface between a 
variety of computers and 
printers . . . but unfortunately, 
none about the TRS-80 and 
Heathkit HI 4, which was my 
selection. I assumed the DEC- 
writer BASIC program as listed in 
Radio Shack’s 232C manual 
would do the trick, but hand- 
shaking as described does not 
exist. I made many calls to both 
Radio Shack and Heathkit 
technical centers with futilitarian 
results. 


After reading a letter from Glen 
Jenkins in the August ’79 Com- 
puter Clinic (p. 16) inquiring 
about a parallel interface, I real- 
ized I was not the only soul with 
this combination. My many 
thanks to Glen Jenkins for shed- 
ding some light on this problem. 

I am now a very contented 
novice operating my Heathkit H14 
printer at a loafing 4800 baud, 
handshaking its DTR and RTS 
leads with my TRS-80 POKEing at 
-256 (FF00). Those extra con- 
trols such as 96 characters per line, 
form feed, etc., were too simple. I 
just couldn’t see the desert for the 
dunes. 

In this world of computer 
chaos, it is reassuring to see two 
enemies work in harmony. It is 
also reassuring that Kilobaud Mi- 
crocomputing made it possible. 

Royal Scott 
Dallas TX 


Likes Larks 


We would like to relate to you 
and your readers our dealings with 
one of your advertisers that war- 
rants extra praise. We placed an 
order with Larks Electronics & 
Data (page 144 of September 1979 
issue) for one of their Accele- 
writers for installation in our 
DECwriter. After installation, the 
unit failed and resulted in a repair 
bill at a local computer shop. 
After we contacted Larks, they 
agreed that the problem was a 
direct result of a wrong chip being 
sent in the kit and included a check 
for half of the repair bill as well as 
a conversion kit, at no charge, to 
convert the DECwriter back to 300 
baud operation. We feel they have 
proved they are truly interested in 
their customers’ satisfaction and 
do not hesitate in recommending 
the Accelewriter to our clients or 
other interested individuals. 

Charles K. Ballinger, V.P. 

ACIA, Inc. 

Spokane WA 


Re-Mits 


OK. Now you guys have gone 
too far. Let me explain my mean- 
ing here. 

January. We see a new, reno- 
vated cover, with an ad-type photo 
on the cover. Plus, surprise! A 


strange little “microcomputing” 
word below the familiar Kilobaud. 

February. What next? Micro- 
computing expands to outshine 
our loved Kilobaud title. What’s 
happening here? Well, at least the 
inside’s not been mutilated, and 
we still have the table of contents 
on the cover. 

March. Kilobaud shrinks, and 
Microcomputing becomes MI- 
CROCOMPUTING. Oh well, I 
can stand that. Even though the 
name Microcomputing leaves a lot 
to be desired, Kilobaud MICRO- 
COMPUTING looks pretty nice. 

April. MICROCOMPUTING 
is expanded, but (thankfully) Kilo- 
baud is still the same minute size. 

May. No change. Are they 
finally settling down^? Unfor- 
tunately, no. 

June. What? Kilobaud is re- 
duced to microscopic print in the 
upper left-hand corner, and the 
name MICROCOMPUTING 
spreads out over the whole line. 
And more! The words “for 
business, education, FUN!” ap- 
pear. Whew! 

July. No change! Have they 
finally stopped changing. 
Well 

August. Now we use black and 
gray on the cover. OK, guys, 
what’s going on? 

September. Now you’ve gone 
beyond my threshold of tolerance. 
The improvement upon the looks 
of the magazine has finally failed 
to outweigh the changes. Not only 
are we now using green printing on 
yellow , but — what’s this? 
— “Complete contents on page 
4.” Aha! Now we phase out the 
table of contents on the cover! In- 
stead of simply looking on the 
cover to see if an article is in an 
issue, I have to resort to the 
“traditional” method of opening 
up each magazine, flipping 
through the first few pages and 
searching down a column for an 
article I saw mentioned a few 
issues ago. Making the table of 
contents smaller was, in my opin- 
ion, an improvement. That just 
makes article hunting faster. Now 
you’ve nullified this with the 
inside-the-mag table of contents. 
What’s this I see? “Plus diagnostic 
aids, computer blackjack and 
much more .” Resorting to the 
“much more” tactic, eh? 

Look, you guys. If you plan on 
phasing out the Kilobaud title 
altogether, you are making a big 


mistake. That’s a distinctive title, 
as is Byte. “Microcomputing” 
puts your title in the class of Per- 
sonal Computing, Interface Age, 
etc., but, to tell you the truth, it is 
even worse. The title Kilobaud is 
better by orders of magnitude. I 
suggest that readers of this maga- 
zine should write in to prevent the 
total elimination of Kilobaud 
from the title. (By the way, I wrote 
a letter to you referring to the 
magazine as Kilobaud, and you 
changed it to Microcomputing. 
So, I will spell it out. K-I-L-O-B- 
A-U-D is orders of magnitude a 
greater title than Microcom- 
puting.) And I hereby register my 
vote to keep the contents list on the 
cover. 

I think your magazine is very 
good (but what happened to PET- 
pourri in the September issue? I 
was waiting for that disk drive re- 
view). However, Kilobaud was 
just a bit better. 

Mits Hadeishi (again) 
Gardena CA 
(Close to Los Angeles) 


Bibliophile 


Congratulations on an excellent 
publication. I have an idea to in- 
crease its circulation. 

Have you ever considered ask- 
ing the manufacturers’ association 
(or some similar computer-orient- 
ed group) to pay to have a copy in 
every library? (Libraries like 
freebies, especially good ones.) 

It would be a convincing argu- 
ment. Do you know how many 
people go to libraries? How much 
traffic they get? How many new 
customers could be generated (as 
well as friendly old ones)? 

Robin L. Salmansohn 
Abington PA 

What do you manufacturers and 
librarians think of that?— Editors. 


Microcomputer Issue 


We aren’t having technological 
revolutions so much as techno- 
logical tidal waves. Swept over 
time and again by rushes of science 
that change our culture to its 
roots, we no sooner catch a breath 
than here comes another! That 
Chinese curse — may you live in ex- 
citing times — states the predica- 
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ment. These are the most exciting 
times in history, and we have op- 
portunity, exhilaration, confusion 
and anxiety as never before! 

Microcomputers are the stuff of 
a new wave just beginning to swell, 
soon to crest and rush over 
society. As an editor, I want to 
work to reduce the confusion and 
anxiety and maximize the oppor- 
tunity and exhilaration, and I am 
committing Sociological Methods 
& Research to deal with a special 
set of microcomputer implica- 
tions. 

An issue titled “Microcom- 
puters in Social Science” will be 
published at the beginning of 1981 
with articles on the following 
topics. 

• Current microcomputer tech- 
nology and available systems. 

• Communications: word pro- 
cessing, voice synthesis, infor- 
mation networks. 

• Personal computing for social, 
political and economic 
understanding. 

• Microcomputers in survey 
research and polling. 

• Microcomputers in laboratory 
research. 

• Microcomputers in an- 
thropological field studies. 

• Microcomputers and education 
in classrooms and in homes. 

• Statistical analysis on micro- 
computers. 

• Microcomputers and simula- 
tions. 

• Hardware and firmware to be 
expected by 1990 and 2000. 

To make the issue readable, 

authoritative and useful, 1 must 
reach the people who read your 
magazine. So I am asking this 
favor of you. Would you please 
announce the special issue of SMR 
in your pages, mentioning the 
topics listed above and the dead- 
line for manuscripts, August 1980. 
SMR is a refereed journal, so no 
article can be commissioned, and 
authors do not receive payment 
for their contributions. But if a 
manuscript is accepted, the author 
will have the satisfaction of pub- 
lishing in a research journal on a 
topic of major social importance. 

David R. Heise, PhD 
Dept, of Sociology 
University of NC 
Chapel Hill NC 27514 


BASIC Baedeker 


The letter from Dr. V. A. Lewis 
in the September 1979 issue of 
your publication has prompted me 
to write and let you know that a 
very good guide to several dialects 


of BASIC is available. It is the 
Conduit BASIC Guide, 1979. 
Conduit is a nonprofit organi- 
zation devoted to preparing trans- 
ferable CAI material for colleges 
and universities. Their BASIC 
Guide contains a comparison 
chart of 20 versions of BASIC, in- 
cluding Applesoft, PET, Poly- 
Morphic, TRS-80 Level II, Dart- 
mouth 1973, as well as some main- 
frame and mini BASICS. Conduit 
also publishes an author’s guide. 
The address is: 

Conduit 
PO Box 388 
Iowa City I A 52240 

P. K. Wong 
E. Lansing MI 


Getting Haiku 


Thanks to you and John Krutch 
of Sepulveda CA for the article on 
the Haiku composer (August 
1979, p. 80). It was extremely re- 
freshing to find a note of culture 
packed in with the PULL As and 
PUSH Bs. I wish I knew enough 
about the ceramic arts to paint and 
fire the pictures to go with some of 
the word images that pour out of 
my box of (apparently thinking) 
ICs. 

Even though the published pro- 
gram in no way was compatible 
with my system, the article was in- 
spiring enough to cause me to 
pause a while and write a program 
of my own that was just for fun 
and relaxation. 

John P. Tucker 
Laredo TX 

Circuits and programs; world of 
homogenized milk; cream comes 
to the top.— Poetry editors. 


New Documentation 


I enjoyed Tim Ahrens’ TVBUG 
article in the June 1979 issue (p. 
48) and have just completed build- 
ing the kit. The published article 
on the TVBUG is almost an exact 
copy of the information supplied 
by Motorola, which is understand- 
able since Tim Ahrens and Dave 
Williamson prepared the technical 
information supplied with the 
TVBUG kit. 

The schematic/parts list doesn’t 
match that given in the June arti- 
cle; the primary change is the use 
of the 6848 ROM I/O timer to 
control the various alphanumeric 
and graphic modes in the 6847 
VDG. The circuit as published 
shows all of the control lines 
grounded. 


The primary problem I ex- 
perienced with the TVBUG kit was 
due to an error in the documenta- 
tion supplied with the kit, which 
failed to indicate that U57 and 
U59 (2114 RAMs) were required 
for minimal system operation. 

I would be interested in cor- 
responding with any other Mi- 
crocomputing readers who would 
like to share information on the 
TVBUG system. 

Tom J. Harmon 
1505 Magnolia Dr. 

Salisbury MD 21801 

The documentation has improved 
greatly over the early kits— the 
photocopies have been replaced by 
a typeset document with full 
schematic. A "users’ manual” has 
been written, and copies are sent 
to everyone who buys the kit and 
sends in the coupon provided. 
When this book has been typeset 
and bound, it will replace the cur- 
rent document now being enclosed 
with the kit. — Tim Ahrens. 


Threat Pays Off 


About a year ago I sent you a 
letter threatening not to renew my 
subscription to Kilobaud if you 
didn’t carry more articles about 
OSI computers. I just mailed my 
check for renewal. Thanks for the 
articles! 

E. Morris 
Midland MI 


Second Thoughts 


I have been following Peter 
Stark’s articles (up to and in- 
cluding the one in the July issue) 
about the SWTP 6800 system with 
great interest, since I own such a 
system. Upon rereading his June 
article I started to have some 
doubts, however, because Peter 
obviously did not try out all his 
suggestions in hardware. He sug- 
gests that connecting pins 27 and 
36 of the AY-5-2376 keyboard en- 
coder chip will provide the at-sign 
and the backslash. He probably 
looked at the coding table for the 
AY-5-2376 and mistook the re- 
verse apostrophe for the backslash 
because it is the reverse apostrophe 
that comes out. I know because I 
had already installed the change to 
use with the TSC text processor 
(and a connected IBM Selectric). 
The apostrophe is used to indicate 
single capital. I use the reverse 
apostrophe instead of the back- 
slash, which TSC uses, as the 


escape character in text strings 
(change locations 079C/D to 
CMP A #$60 in TSC’s text pro- 
cessor). I hope Peter’s other sug- 
gestions do have a hard 
background. 

Hens Kolff 
Berkel en Rodenrijs 
Holland 

Hens is right. I got my info from 
the encoder table on page 36 of 
Don Lancaster’s TV Typewriter 
Cookbook, which happens to 
have a misprint! — Pete Stark. 


The Proof’s 
in the Coding 


Since becoming a subscriber to 
Microcomputing I have found it 
to be an invaluable aid in the writ- 
ing of sophisticated programs for 
my TRS-80. In several instances 
recently, the exact solution to a 
particular problem has appeared 
in Microcomputing while I was 
attempting a solution. 

Incidentally, a good deal of 
credit goes to your proofreaders. 
All— repeat — all the errors were 
in my reading. Not a single error 
was found in the published code. 

Wesley J. Haywood 
Harvard MA 


Good Things Come 
in Good Packages 


I must commend you because 
your publication consistently ar- 
rives in the best condition of the 
several different magazines I re- 
ceive each month. Please contin- 
ue the good packaging and excel- 
lent contents. 

Darren Toop 
Nepean, Ontario Canada 

You ’re lucky!— Wayne. 


Fisher on Chess 


The five moves required to beat 
Microchess 1.5 by Peter Jennings 
—and also sold by Radio Shack 
—are: 

E2-E4 

D1-F3 

F1-C4 

C4-D5 

F3-F7 

Checkmate. You win! 

Ted Fisher 
Danville IL 
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EMunm smell rum 

Diibis FfeanMn flaustattoi 



Above you see CHARLIE PACK, one of the first members of the 
ESF Owners Association, at home writing more fine software using 
his microcomputer system. He is a professional programmer and 
microcomputer enthusiast, who developed HOCUS, his first general- 
purpose monitor for small systems, in 1976. He first saw the Stringy 
Floppy demonstrated at the 2d West Coast Computer Faire in San 
Jose in March 1978. He quickly got involved, and ended up doing 
a highly professional job of rewriting the utility program, and then 
writing ESFMON, a combination of a stand-alone monitor and com- 
plete operating routines for the Stringy Floppy. He has been con- 
tributing quality software ever since, some of which is described in 
the Newsletter below. 


ESF FOR THE S-100 BUS 


As regular readers know, the 
daddy of all the current versions 
of the Stringy Floppy is the one 
for the S-100 Bus. It was intro- 
duced at the Exatron booth in 
the 2d West Coast Computer 
Faire in San Jose in March, 1978. 
It met With great success, par- 
ticularly among the engineers 
and programmers here in Silicon 
Valley. As the first model of the 
ESF, it has the advantage of ex- 
tensive system software. 

The S-100 ESF has recently 
gone through a period of exten- 
sive product improvement. It 
now has additional features, and 
upgrades on features already 
present. By software command 
you can now put the drive in 
fast-forward mode, to reduce the 
cycle time for the continuous- 
loop tape. Also by software 
command you can switch to the 
double-density mode, thereby 
doubling both the wafer capac- 
ity and the read/ write rate. 
Double-density gives you 8K 
bytes on each five feet of tape, 
and with a five-foot wafer you 
can SAVE or LOAD the 8K in 
6 seconds-that is, once around 
the continuous loop. This is a 
rate of 1600 bytes per second, 
or 14,400 baud. Quite a benefit 
when compared to the 300 baud 
of the standard cassette machine! 


ESF S-100 SOFTWARE 


On the conference table 
where ESFOA meets every Sat- 
urday, there is a volume entitled 
“Catalog of Software For Use 
With the Exatron Stringy Flop- 
py”. Listed inside is program 
material written by ESF owners 
mostly here in Silicon Valley, 
with a few from elsewhere in the 
U.S. Charlie Pack, whose picture 
you see above, is one of the 
most prolific contributors. He 
wrote the IK Utility Program, 
and the 2K ESFMON, in two 
parts. The Stand-Alone Monitor 
has commands to DISPLAY 
memory, FILL memory with a 
selected code, JUMP to a chosen 
address, TRANSFER a block 
from one location to another, 
VERIFY one block against an- 
other, display and MODIFY 


Secretary , Fred Waters 

memory, SEARCH memory for 
one or two selected bytes, and 
QUIT the monitor to go to a 
different program. The Tape 
Monitor has the following func- 
tions: display a CATALOG of all 
files and parameters on a tape 
wafer, CERTIFY a new wafer 
for reliability, SAVE a block of 
memory on tape, with or with- 
out AUTOSTART, GET a file 
from tape into memory, with or 
without immediate EXECUTE, 
VERIFY memory against a tape 
file, and WIND tape back to the 
start. 

Charlie has also written a 
very compact Relocating Loader, 
and a number of other pieces 
of software for ESFOA, and is 
still at it. 

One more thing: the ESFOA 
software is backed up by su- 
perb documentation. This covers 
source code organization and 
comments, users manuals, and 
programming guides. Internal 
subroutines are handy for you 
to use in your own programs. 
Call or write for more informa- 
tion on the S-100 ESF and its 
software and documentation. 


PURPOSE OF ESFOA 


The generation of the soft- 
ware described above is the best 
example we can think of to show 
that the Exatron Stringy Floppy 
Owners Association works. With 
some pride we quote one sen- 
tence from the first-of-all 
ESFOA Newsletter, published in 
January 1978, some 21 months 
ago: “The purpose of ESFOA is 
the interchange of ideas, infor- 
mation, software, and firmware 
for the ESF, to the mutual ad- 
vantage and benefit of all users.” 
And to bring this up-to-date, 
within a few weeks of the in- 
troduction of the ESF for the 
TRS-80 to the market, new 
owners were showing up at the 
weekly workshop in Santa Clara 
to demonstrate programs they 
had written for this new ver- 
sion, and letters were coming in 
from all over the U.S. telling us 
of other such activity. 


ESF FOR THE SS-50 BUS 


We told you above about the 
first version of the ESF-the one 


for the S-100 bus. Jim Maynard 
in far-off Oklahoma heard about 
it, and decided he wanted one 
for his SWTP microcomputer 
the SS-50 bus for the 6800 or 
6809 microprocessor. So with 
some help by mail and by tele- 
phone, he came up with a work- 
ing prototype. By the time he 
first showed up in Silicon Val- 
ley -the first time we laid eyes 
on him-his SWTP system with 
Stringy Floppy was up and 
running, and the result is the 
current ESF for the SWTP. If 
you’re interested in this version, 
be sure you have read the 
ESFOA Newsletter in the Octo- 
ber issue of Microcomputing. 


TRS-80 VERSION 


them -no frustrating repeats be- 
cause of low reliability. Once 
again the software concept and 
ultimately the program for the 
ESF were developed by an en- 
thusiastic professional, a mem- 
ber of the Owners Association, 
and a brilliant but modest man 
who is therefore anonymous. 
The result was the introduction 
of the ESF for the TRS-80 at 
the 4th West Coast Computer 
Faire in May 1979, and its sub- 
sequent success and acclaim. 
Software and hardware now sup- 
port multiple drives, machine 
language programs, data files and 
chained BASIC programs. Call 
us on the Hot Line for a com- 
plete information package. 


HOW TO ORDER 


During the development or 
improvement of other versions 
of the ESF, it soon became 
evident that an ESF for the 
TRS-80 was inevitable. Nowhere 
else were the disadvantages of 
audio cassette standards and 
techniques so manifest. And the 
TRS-80 had some characteristics 
that are remarkably well match- 
ed to those of the ESF. Most 
important is that both computer 
system and storage subsystem 
are ready-to-run when you turn 
them on; that both are suitable 
for use by those without any 
programming experience or tech- 
nical knowledge; and that both 
work every time you operate 


All versions of the Exatron 
Stringy Floppy are covered by a 
30-day moneyback guarantee 
and a 1-year warranty. The ESF 
is shipped from the factory as- 
sembled and tested. Exatron 
Stringy Floppies are normally 
“on the shelf” ready to ship. 
Credit card or COD orders can 
be placed by telephone to insure 
the fastest delivery. 

User’s Manuals for all ver- 
sions of the ESF and a complete 
information package is available 
at no charge. 

Base price for the S-100 ESF: 
$289.50. For the TRS-80 ESF: 
$249.50. For the SWTP ESF: 
$250.00. 


HOT LINE 800-538-8559 
WITHIN CA 408-737-71 1 1 


If you have any questions about these products, about Exatron, or [ 
about ESFOA, call the Hot Line. Address letters to ESFOA, 3559 * 
Ryder St., Santa Clara, CA 95051. I 

Stringy Floppy is a trademark of Exatron Corporation 













Heath’s New Terminal 

The H19 terminal for the H8 
and HI 1 computers has greatly ex- 
panded the capabilities of the H9 
terminal. 1 don’t know about your 
H9, but ours has been a constant 
source of irritation due to 
intermittent operation. 

It took 17 hours to build the 
HI 9, do preliminary tests, do 
video alignment, hook up to the 
H8 and have a prerecorded pro- 
gram running. The H8 I/O board 
was still set at 600 baud, and every- 
thing worked OK. The display 
contains 24 lines of 80 characters 
each (twice the lines of the H9). 
The display is very solid, and 
scrolling is consistent, showing 
definite design improvements over 
the H9. 

The terminal was running so 
well at 600 baud that I jumpered 
the I/O for 9600 baud in the H8. A 
simple flick of a DIP switch set the 
H19 to 9600 baud. The difference 
was tremendous. The H 19 is just 
as solid at 9600 as it is at 600 baud, 
and the operator has become the 
slowest member in the link. The 
H19 looks, acts and feels like a 
professional terminal. The key- 
board and keypad are totally dif- 
ferent from those on the H9. I 
strongly recommend the H19 to 
the serious computer hobbyist or 
business user. 

Some of the features of the H 19 
are: 

Programmable — cursor con- 
trols and positioning, cursor posi- 
tion report, reverse video (white 
background), reverse scrolling, 
screen hold with manual scroll, 
erasing (top, bottom, line or 
PAGE), 25th line (normally hid- 
den), key click (a short beep on 


each keystroke), block or under- 
line cursor or no cursor at all, 
keypad shifted, auto line feed/car- 
riage return or carriage return and 
auto line feed, ANSI or Heath for- 
mat, baud rate and graphics 
characters. 

Manual — back space, delete 
(rubout on H9), tab (fixed at 9, 17, 
25,33,41,49, 57,65 and 73) (also 
programmable), caps lock (locks 
letters only into uppercase), off- 
line, break and reset. 

When I first tried to use the 
graphic mode, I ran into trouble. I 
could use only the graphic func- 
tions controlled by uppercase. All 
our BASICs were configured in 
uppercase. The first BASIC I 
tackled was disk E.B.H. BASIC 
1 10.00.00. Hidden in paragraph 2, 
pages 1-55, are the instructions for 
lowercase: Set TT: NOMLI and 
set TT: NOMLO. After making 
these changes in the disk, I was 
able to use the graphics of the 
H19. 

The next BASIC was E.B.H. 
BASIC 10.01.02, which came with 
the H8 (which now has 56K of 
RAM memory). I kept getting 
memory errors. If you have this 
version, you will have to set high 
memory to 49145 maximum, not 
the 65535 you’re allowed with 56K 
of RAM. Set lowercase by typing 
YES, and you are ready to use the 
H19. With E.B.H. BASIC 10:05 
and the lowercase option, you can 
use the entire 56K of RAM, as well 
as the graphics. 

In summary, the H19 is a pro- 
fessional-quality terminal, with 
features not found on many other, 
more costly, terminals. It is priced 
for the computer hobbyist ($675, 
kit) and is an excellent addition to 
any system with the RS-232 I/O 
port. 


Heath Company, Benton Har- 
bor MI 49022. Reader Service 
number H5. 

Edward E. Umlor 
Technical Dept., ISI 


17.3 Mbyte Cartridge 

The Model 640 cartridge trans- 
port employs a recording density 
of 6400 bits-per-inch to give a 
maximum unformatted storage 
capacity of 17.3 Mbytes. The 
transport, an ideal backup storage 
for the new 8 inch disk drives, has 
four-track read-after-write heads 
and uses 3M-type DC300 car- 
tridges. Data transfer rate is 192 
kHz utilizing a modified fre- 
quency modulation recording 
mode. 

To reduce time-consuming re- 
wind operations, the transport 
uses a serpentine technique in 
which adjacent tracks are recorded 
in opposite directions. Recording 
speed is 30 inches per second, 
while rewind and search speed is 
90 ips. Start/stop time is 25 ms at 
30 ips, 75 ms at 90 ips. Displace- 
ment is 0.375 inches and 3.38 
inches at 30 ips and 90 ips, respec- 
tively. Instantaneous speed varia- 
tion is ±3 percent, with a long- 
term variation of ±2 percent. 

A three-point suspension 
system eliminates cartridge warp- 
ing and increases tape life. A 
mechanical interlock prevents the 
cartridge from inadvertently dis- 
engaging; a position latch must be 
activated to remove the cartridge. 

An infrared LED/phototran- 
sistor combination detects begin- 
ning of tape (BOT), load point 
(LP) and the end of tape (EOT). 
Extremely tolerant of ambient 




The H19. 


The Model 640. 


light, the ir combination prevents 
erroneous missed-hole detection 
and the resulting “tape munch- 
ing.” An integral tape cleaner re- 
moves dust during write, read, 
search and rewind operations; 
tape life is in excess of 20,000 
passes. The lightweight (3.75 lbs., 
4.5 x 6.5 x 8.36 inches) Model 
640 employs a low-power servo- 
motor. Power consumption is 10 
W during read or write, 4 W when 
idle. Voltage requirements are + 5 
V dc regulated to ± 5 percent and 
+ 24 V dc unregulated. Price is 
$900 in OEM quantities. 

Kennedy Company, 540 West 
Woodbury Rd., Altadena CA 
91001. Reader Service number 
K18. 


Mailing List System 

MAIL-V, an advanced mailing 
list system, includes a report 
writer, which allows you to specify 
the report or label formats on-line. 
Selection criteria, field calcula- 
tions and multiple-sort keys are 
supported. One or more labels 
across a line can be selected. Fields 
include new zip-code extensions, 
last reference date and remark 
field. A selection code ranging 
from 0 to 32,000 is used to classify 
labels. 

As opposed to most similar pro- 
grams, MAIL-V does not require 
sorting the entire data base every 
time you add records; you can use 
the entire diskette for storing data, 
so sorting the entire file takes 
minutes instead of hours. It in- 
cludes an advanced sorting 
algorithm and a separate module 
to handle sorting numeric zip 
codes. Any fields can be sorted or 
searched. TRS-80 DOS and 32K 
are required. Price is $59 for the 
diskette. 

Micro Architect, 96 Dothan St., 
Arlington MA 02174. Reader Ser- 
vice number M89. 


TEI Business System 

The 3400 Business Computer 
System has the fastest 8-bit pro- 
cessor (5 MHz) on the market to- 
day. Featuring an independent 
keyboard, work station, floppy or 
hard disk storage and modular 
construction, the 3400 System is 
flexibly designed to meet the 
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or high resolution and positive or 
negative image. Print operation is 
initiated either by a front-panel 
button or an external command. 
The $1250 price includes case, 
power supply, video printer con- 
troller, low paper detector, bell 
and paper roll holder. 

Axiom Corporation, 5932 San 
Fernando Rd., Glendale CA 
91202. Reader Service number 
A110. 


TRS-80 Mass Storage Booklet 


“Mass Storage Systems for the 
TRS-80” is a recently released 
booklet that outlines the various 
methods by which the TRS-80 user 
can load and store his programs 
off-line. The booklet describes 
cassette systems, mini-floppy disk 
systems, full-size floppy disk sys- 
tems, data cartridge, high-speed 
cassette and proposed hard-disk 
systems. The relative advantages 
and disadvantages of each system 
are discussed in detail. Aspects of 
compatibility, software avail- 
ability, cost, ease of operation, 
future advantages, reliability and 
versatility are examined. 

Copies of the booklet are 
obtainable at no charge from 
Parasitic Engineering, Box 6314, 
Albany CA 94706. Reader Service 
number P63. 


Disk System 


TETs 3400 Business Computer System. 


The HDS-4000 Disk System, 
with a 13.7 or 27.4 megabyte 
capacity, includes a Shugart fixed- 
media disk drive, the Digital 
Microsystems intelligent con-' 
troller with error correction and 
up to 32K buffering, cabinet, 


The Ex-850. 


specific needs of each business. 
Also available with the 3400 sys- 
tem is a true multiuser, multi-task- 
ing and multi-processing capabili- 
ty. 

A new Business Information 
Management System, specifically 
designed for small- and medium- 
size businesses, is also available. 
The package includes General 
Ledger, Order Entry, Accounts 
Receivable, Accounts Payable and 
Invoicing. 

TEI, Inc., 5075 S. Loop East, 
Houston TX 77033. Reader Ser- 
vice number T22. 


Multi-Terminal 
Word Processor 


STYLUS, a word-processing 
system from Educational Data 
Systems, 1682 Langley Ave., Ir- 
vine CA 92714, simplifies many of 
the repetitive and time-consuming 
tasks of daily business. Contracts, 
form letters and other documents 
can be individualized, modified or 
totally reformatted with a 
minimum of time and effort. 
STYLUS is a complete shared- 
logic, multi-terminal interactive 
word-processing system that can 
be added to any computer using 
the IRIS operating system. It can 
be combined with accounting soft- 
ware such as EDS’s management, 
accounting and control system 
(MACS), thus providing both 
functions from a single minicom- 
puter system. 

Utilizing the inherent power of 
the IRIS file structures, STYLUS 
easily handles the storage, index- 
ing, retrieval and manipulation of 
large amounts of text and data. 
Editing is accomplished on the 
CRT screen and viewed prior to 
hard-copy printout. 

STYLUS features include: true 
proportional spacing, left and 


right justification, margin 
manipulation, automatic center- 
ing, tabbing and decimal tabbing, 
automatic indexing, search and 
replace (automatic substitution of 
words and phrases), automatic 
letter addressing, automatic 
underlining and automatic 
repagination. Price is $4000. 
Reader Service number E5 1 . 


PET Hard-copy Graphics 


Now you can have full graphics 
capability for Houston In- 
strument’s HIPLOT plotter with 
the Plotter program from West 
Coast Consultants, 1775 Lincoln 
Blvd., Tracy CA 95376. The pro- 
gram is available on cassette tape 
for the PET computer and drives 
the plotter through an RS-232 in- 
terface. The program is written in 
BASIC and offers sophisticated 
plot control to the user by means 
of several subroutines. The min- 
imum memory requirements are 
16K bytes. Price is $50. Reader 
Service number W34. 


Non-Interface Video Printer 


The EX-850 video printer repro- 
duces any monotone graphic or 
alphanumeric display in any lan- 
guage and character font without 
hardware or software interface to 
the CRT. The EX-850 uses a 
unique video controller that con- 
nects directly to the video signal of 
any raster-scan CRT display and 
samples information on the screen 
at high speed. Using this tech- 
nique, the EX-850 dispenses with 
the need for conventional inter- 
facing and standard codes. If 
it’s on the screen, the EX-850 will 
print it. 

Visual information is quickly 
and quietly reproduced by a 
special 24-wire matrix printhead 
with overlapping print wires that 
yields permanent reproductions 
on inexpensive electrosensitive 
paper. The EX-850 will accept any 
standard video input (composite 
or separate video and sync) from 
the user’s CRT terminal, TV, 
video monitor or computer. 
Front-panel controls select normal 


Using PET Plotter program with HIPLOT. 
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EXORciser Bus LFD-400EX ® -800EX rji Systems 


P8B 


Although designed with the SWTP 6800 owner in 
mind, this upgrade adapter may also be used with 
most other 6800 and 6802 MPUs. The adapter is 
supplied assembled and tested, and includes the 
6809 1C, a crystal, other essential components and 
user instructions. Restore your original system by 
merely unplugging the adapter and a wire-jumpered 


DIP header, and re-inserting the original 
components. Also available tor your upgraded 
system is P$YMON m ' (Percom SYstem MONitor), 
the operating system tor the Percom 6809 
single-board computer. PSYMON 0 ^ on 2716 ROM 
costs only $69.95. On diskette (source and object 
tiles), only $29.95. 


Data Terminal & Two-Cassette 
Interface — the CIS-3Q+ 


rAPi 


UPMINAI 

line on 

up • 

lOCAl 

CIS-30 ♦ 


RATE 

300 

% 600 
1200 

peducm 


v* P69 

• interlace to data terminal and two cassette recorders 
with a unit only 1/10 the size ot SWTP’s AC-30. 

• Select 30, 60 or 120 bytes per second cassette 
interlacing; 300, 600 or 1200 baud data terminal 
interfacing. 

• Optional mod kits make CIS-30-4- work with any 
microcomputer. (For MITS 680b, ask for Tech Memo 
TM-CIS-30-f- -09.) 

• KC Standard/ Bi- Phase- M (double frequency) cassette 
data encoding. Dependable self-clocking operation. 

• Ordinary functions may be accomplished with 6800 
Mikbug* monitor 

Prices: Kit, $79.95; Assembled, $99.95. Prices include 
a comprehensive instruction manual. Also available: Test 
Cassette, Remote Control Kit (for program control of 
recorders), 1C Socket Kit, MITS 680b mod documentation 
and Universal Adapter Kit (converts CIS-30+ for use with 
any computer). 


Welcome to Percom’s Wide World 


■w ViP *1 l f VI I 

Percom LFD mini-disk drive 
systems are supplied complete 
and ready to plug in the moment 
they arrive. You don’t even have 
to buy extra memory. Moreover, 
software support ranges from 
assembly language program 
development aids to high-speed 
disk operating systems and 
business application programs. 


Mini-disk storage system prices: 


The LFD-400™ and -400EX® systems 
and the LFD-800® and -800EX® systems 
are available in 1-, 2- and 3-drive 
configurations. The -400, -400EX drives 
store 102K bytes of formatted data on 
40-track disks, and data may be stored on 
either surface of a disk. The -800, -800EX 
drives store 200K bytes of formatted data 
on 77-track disks. 

The LFD- 1000® systems (not pictured) 
have dual-drive units which store 800K 
bytes on-line. The LFD- 1000®" controller 
accommodates two drive systems so that 
a user may have as much as 1 .6M bytes 
on-line. 



1 -DRIVE 

2-DRIVE 

3-DRIVE 

MODEL 

SYSTEM 

SYSTEM 

SYSTEM 

For the SS-50 Bus: 

LFD-400® 

$ 599.95 

$ 999.95 

$1399.95 

LFD-800®' 

895.95 

1549.95 

2195.95 

For the EXORciser* Bus: 

LFD-400EX® 

$ 649.95 

$1049.95 

$1449.95 

LFD-800EX® 

945.95 

1599.95 

2245.95 

LFD-1000® 

(dual) $2495.00 

(quad) $4950.00 

— 


Each LFD mini-disk storage system 
includes: 

drives with integral power 
supplies in an enamel-finished 
enclosure 

a controller/interface with ROM 
operating system plus extra ROM 
capacity and 1 K of RAM 
an interconnecting cable 
a comprehensive 80-page users 
manual 


of 6800 Microcomputing. 


6800/6809 SOFTWARE 

System Software 

6800 Symbolic Assembler — Specify assembly options 
at time of assembly with this symbolic assembler. Source 

listing on diskette $29.95 

Super BASIC — a 12K extended random access disk BASIC 
for the 6800 and 6809. Supports 44 commands and 31 func- 
tions. Interprets programs written in both SWTP 8K BASIC 
(versions 2.0, 2.2 & 2.3) and Super BASIC. Features: 9-digit 
BCD arithmetic, Print Using and Linput commands, and much 

more. Price $49.95 

TOUCH UP 0 ® — Modifies TSC’s Text Editor and Text Pro- 
cessor for Percom mini-disk drive operation. Supplied on 

diskette complete with source listing $17.95 

Operating Systems 

INDEX® — This easy-to-use disk-operating and file man- 
agement system for 6800 microcomputers is fast. I/O devices 
are serviced by interrupt request. INDEX® accesses peripherals 
the same as disk files — new devices may be added without 
changing the operating system. Other features: unlimited 
number of DOS commands may be added • over 60 system 
entry points • display only those files at or above user-specified 
: file activity level • versions available for SWTP MF-68, Smoke’s 

BFD-68 and Motorola’s EXORciser* . Price $99.95 

MINI DOS- PLUSX® — An extension of the original 
MINID09® for LFD-400® mini-disk systems, MINIDOS- 

PLUSX® manipulates files by six-character names. Supports 
up to 31 files. Resident commands include Initialize, Save, 
Allocate, Load, Files (directory list), Rename and Delete. 
Supplied on 2708 ROM with a minidiskette that includes 
transient utilities such as Copy, Backup, Create, Pack and Print 

Directory. Price $34.95. 

PSYMON® — Percom SYstem MONitor for the Percom 
single-board/ SS-50-bus-compatible 6809 computer accom- 
modates user’s application programs with any mix of peripher- 
als without modifying programs. PSYMON® also features 
character echoing to devices other than the communicating 
device, sophisticated register and memory dump routines and 

more. Price (on 2716 ROM) $69.95. 

WINDEX® — Described in detail elsewhere on this page. 

Business Programs 

General Ledger — For 6800/6809 computers using Per- 
com LFD mini-disk storage systems. Requires little or no 
knowledge of bookkeeping because the operator is prompted 
with non-technical questions during data entry. General Ledger 
updates account balances immediately — in real time, and will 
print financial statements immediately after journal entries. User 
selects and assigns own account numbers: tailors financial 
statements to firm’s particular needs. Provides audit trail. Runs ; 
under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskette with a comprehensive users manual. 

Price $199.95. 

FINDER® — This general purpose data base manager is 
written in Percom Super BASIC. Works wth 6800/6809 com- 
puters using Percom LFD-400® mini-disk drive storage sys- 
tems. FINDER® allows user to define and access records using 
his own terminology — customize file structures to specific 
needs. Basic commands are New, Change, Delete, Find and 
Pack. Add up to three user-defined commands. FINDER plus 
Super BASIC require 24K bytes of RAM. Supplied on minidisk- 
ette with a users manual. Price $99.95 

Mailing List Processor — Powerful search, sort, create 
and update capability plus ability to store 700 addresses per 
minidiskette make this list processor efficient and easy to use. 
Runs under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskette with a users manual. Price $99.95. 
From the Software Works 
Development and debugging programs for 6800 jj.Cs on disk- 
ette: 

Disassembler/Source Generator $30.95 

Reloc’tng Disas'mblr/ Segmented Text Gen $40.95 

Disassembler/Trace $25.95 

Support Relocator Program $25.95 

Relocating Assembler/ Linking Loader $55.95 

SmithBUG** (2716 EPROM) $70.00 


V 2 -Price Special on Hemenway Software! 

CP/ 68* disk operating system $ 49.97 

STRUBAL+t compiler $124.97 

EDIT68 text editor $ 19.97 

MACRO-Relocating Assembler $ 39.97 

Linkage Editor (LNKEDT68) $ 24.97 

Cross Reference utility $ 14.97 


And 'looking into’ is just what 
you do with the Electric 
Window® as you peer right 
into memory space where 
characters are being input 
and manipulated. Display 
is memory-resident, 
programmable and generates 
up to 24 80-character lines. 
Other features include: 

• standard character 
generator plus provision for 
optional special character 
generator 

• dual intensity, high-lighting 
alphanumeric display 

• scrolling by a programmable 
register • programmable 
display positioning 

• programmable interlaced or 
non-interlaced scan 

• descenders on lower case 
letters • users manual with 
application instructions and 
listing of WINDEX® driver. 



The Electric Window.® 

Worth Looking Into. $249.9®' 

WINDEX® is a fast video display driver program for 
the Electric Window®. WINDEX® also features: 
program and keyboard control of character 
generators • displayable control characters — under 
program control • automatic scrolling • a driver 
routine for the parallel input keyboard feature of the 
Percom 6809 Single-Board Computer, the SBC/9® 

• auto-linking to PSYMON®, the ROM operating 
system for the SBC/9® • Prices: ROM version: 
$39.95; LFD-400® compatible diskette (source and 
object files): $29.95. 


^trademark of Percom Data Company, Inc. 

* trademark of Motorola Corporation 
^Trademark of Hemenway Associates Company 
“"SmithBUG is a trademark of the Software Works Company 


PDQ from PDC! >" P7i! 

In the product development queue and available soon: the SBC/9® 
(Single-Board-Computer/6809) — stands alone as a control computer, but also 
compatible with the SS-50 bus for use as an MPU card. Includes PSYMON® (Percom 
SYstem MONitor) in a IK ROM and provides for additional IK of ROM. Also includes IK 
of RAM. Features: Super Port — provision for multi-address, 8-bit bidirectional data 
lines • an intelligent data bus for multi-level data bus decoding • an on-board 110-baud 
to 19.2 kbaud clock generator • extended address capability — to 16 megabytes — 
without disabling baud clock or adding hardware. And much more. Supplied with 
PSYMON® and comprehensive users manual. Price $199.95. 


Full Feature Prototyping PC Boards 


All of the features needed for rapid, 
straightforward circuit prototyping. Use 
14-, 16-, 24- and 40-pin DIP sockets 
• SS-50 bus card accommodates 34- and 
50-pin ribbon connectors on top edge, 
10-pin Molex connector on side edge* I/O 
card accommodates 34-pin ribbon 
connector and 12-pin Molex on top edge 



I/O Bus Card: $14.95 



• 1/0 card is 1-Y+ inches higher than 
SWTP I/O card • interdigitated power 
conductors • contacts tor power regulators 
and distributed capacitance bypassing 

• use wire wrap, wiring pencil or solder 
wiring • tin-lead plating over 2-oz copper 
conductors wets quickly, solders easily 

• FR4-G10 epoxy-glass substrate. 


Y-P73 


To place an order or request additional literature call toll- 
free 1-800-527-1592. For technical information call (214) 
272-342 1 . Orders may be paid by check, money order, COD or 
charged to a VISA or Master Charge account. Texas residents 
must add 5% sales tax. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 



PERCOM DATA COMPANY, INC. 

211 N. KIRBY GARLAND. TEXAS 75042 
(214)272-3421 




The HDS-4000 system. 


The APL/DTC. 


cables and power supply. The in- 
terface is via an 8-bit parallel port. 

The high-speed disk controller 
includes error-correction hard- 
ware that will detect almost any er- 
ror and correct up to a 6-bit error 
burst. The intelligent controller, 
with its 32K bytes of buffer 
storage, can be microprogrammed 
to perform much of the file access 
overhead and reduce the computa- 
tional load on the host computer. 
The flexible interface can accom- 
modate different host computers. 

An added feature is the head per 
track storage option. This option 
adds eight fixed heads on the bot- 
tom surface to yield 136K bytes of 
high-speed disk storage. This can 
improve throughput by reducing 
seek time on frequently accessed 
files or directories. Either the 
field-proven CP/M or the new 
OASIS operating system is avail- 
able with the HDS-4000 with no 
modifications needed to existing 
programs. The HDS-4004 with 
13.7 Mbytes, controller, cabinet 
and power supply is $5495; the 
HDS-4008 with 27.4 Mbytes, con- 
troller, cabinet and power supply 
is $6995. 

Digital Microsystems, 4448 
Piedmont Ave., Oakland CA 
94611. Reader Service number 
D44. 


APL Micro 


The APL/DTC, a desktop mi- 
crocomputer offering the full 
power of the APL language, is a 
complete hardware/ software con- 
figuration that includes a 4 MHz 
Z-80-based central processor, two 
quad-density mini-disk drives, 
video terminal, APL character 
generator, object code disk and 
documentation. It gives APL 
users 24K bytes of usable active 
APL workspace, which can be ex- 
panded— as an option— to 36K. 

The standard APL/DTC 
system includes one auxiliary pro- 
cessor for interfacing input/out- 
put ports and another to imple- 
ment a versatile indexed file sys- 
tem. Three additional auxiliary 
processors are available as op- 
tions: one for data communica- 
tions, one for high-resolution 
graphics manipulation and one for 
analog-to-digital conversion in 
control applications. 

Because the APL/DTC uses a 
standard CP/M operating system, 
users may run many languages be- 
sides APL. Optional software 
packages for BASIC, FORTRAN, 
COBOL and PASCAL languages, 
a Z-80 assembler and word-pro- 
cessing software are all useful on 


this machine. This flexibility 
makes the APL/DTC especially 
useful in educational applications. 
The standard APL/DTC has a 
wide range of options that can be 
added to tailor it precisely to 
specific APL uses. Price is $6495. 

Vanguard Systems Corpora- 
tion, 6812 San Pedro, San An- 
tonio TX 78216. Reader Service 
number V 1 . 


Code Converter 


The ABM- 100, a new single- 
board code converter, translates 
between ASCII and Baudot or 
Baudot and ASCII. Utilizing a 
pair of MK-3870 single-chip 
microcomputers, the board pro- 
vides two independently program- 
mable serial data reports that are 
internally connected. Program- 
ming is accomplished by using on- 
board DIP switches for selecting 
the baud rate, line length and data 
format for each of the two ports. 

Eight different baud rates — 
from 1 10 to 1200 baud ASCII and 
45.45 to 74.2 baud Baudot— are 
provided. Output line lengths of 
either 40, 64, 72 or 80 characters 
are also selectable. Other features 
include a built-in FIFO buffer and 


interfaces for both RS-232 and 
20/60 mA current loop opera- 
tions, plus speed conversion 
capability. 

A third port for translation be- 
tween Morse code and either 
ASCII or Baudot is provided. This 
permits the generation and de- 
coding of Morse signals (dc levels) 
using conventional ASCII or 
Baudot equipment. Price is $129. 

Xitex Corporation, 9861 Chart- 
well Drive, Dallas TX 75243. 
Reader Service number X4. 


Bubble-Memory System 


The MBB-80 Bubbl-Board is 
the First ready-to-operate mag- 
netic-bubble mass-storage mem- 
ory add-in for the SBC-80 family 
of single-board microcomputers 
originated by Intel, Inc., and also 
manufactured by National Semi- 
conductor and Monolithic Sys- 
tems, among others. The new 
SBC-80-compatible bubble-mem- 
ory system is entirely contained on 
a single multi-layer printed-circuit 
module that consumes just one 
slot in the SBC-80 card cage. Non- 
volatile storage is provided for 
92,304 bytes of data. All necessary 
bubble-device control and Multi- 
bus-interface logic is self-con- 
tained on the board; no additional 
logic is required. 

Access time to the First ad- 
dressed byte is less than 7.3 milli- 
seconds, and the data transfer rate 
is in excess of 45,000 bits per sec- 
ond. Power consumption for the 
bubble-memory system is less than 
20 Watts. Logic is incorporated 
on-board to protect data against 
inadvertent system power loss. 
The bubble-memory system can be 
used successfully in dirty or dusty 
environments that would preclude 
the use of moving mechanical 
parts, in hospitals and business of- 
Fices where the noise of a disk or 



The ABM-100. The MBB-80 Bubbl-Board. 


26 Microcomputing, November 1979 





— 






tape mechanism would be objec- 
tionable, or in process-control and 
data-acquisition applications that 
must operate 24 hours per day and 
would soon wear out mechanical 
systems. Price is $1695. 

Bubbl-Tec, 3120 Crow Canyon 
Road, San Ramon CA 94583. 
Reader Service number B55. 


Business Computers 


The Series 80 from R2E of 
America, 47 Bedford St., S.E., 
Minneapolis MN 55414, is a fam- 
ily of Z-80-based microcomputer 
systems. The model 80-30 includes 
the Z-80 CPU, 32K of RAM (64K 
optional), two double-side double- 
density minifloppy drives (each 
providing 280K bytes of storage), 
a 1024 character upper/lowercase 
CRT on a pedestal mount, an 
ASCII keyboard, a parallel Cen- 
tronics printer interface, cabinet 
and power supply. The model 
80-31 is similar to the 80-30, but 
includes a tabletop 1920 character 
upper/lowercase CRT. 

A 10 megabyte removable car- 
tridge disk drive with its own cab- 
inet and power supply can be add- 
ed to these systems, then 
designated as models 80-30D and 
80-3 ID. The drive packs 10 mega- 
bytes of storage onto a removable 


cartridge of only 10.5 inches in 
diameter. The Series 80 micro- 
computers are also available with 
a graphics CRT option, featuring 
256 x 256 point resolution. 

Software for the systems in- 
cludes an assembler, an advanced 
business applications BASIC lan- 
guage (BAL) with a sequential and 
random access file management 
system and, optionally, the CP/M 
operating system. Reader Service 
number R30. 


Apple II Real-Time Clock 


The Model APT-1 is a real-time 
clock for the Apple II computer. 
Six digit time information can be 
displayed on the screen and print- 
outs or used for timing events, 
controlling other peripherals, data 
logging, etc. 

Included with this peripheral 
board, dubbed the Appletime, is 
an external wall transformer that 
keeps the clock running when the 
computer is turned off. Other fea- 
tures include: 12/24 hour, ac/crys- 
tal timebase and BCD or ASCII 
data format. The Appletime plugs 
into any slot of the Apple II and 
can be used with machine-lan- 
guage or BASIC programs. Price 
is $79.95. 

West Side Electronics, PO Box 


636, Chatsworth CA 91311. Read- 
er Service number W32. 


Word-Processing Business System 


The Algo-2100 system offers 
word processing and information 
processing in a single office sys- 
tem. The Algo-2100 system hard- 
ware includes a main processing 
unit with 48,000 characters of 
high-speed memory, dual floppy 
disk drives, a 24 line by 80 char- 
acter video display and a 540 wpm 
letter-quality daisy wheel printer. 
Word-processing software is stan- 
dard. New system software, peri- 
odically issued on floppy disk, is 
also available. 

Word-processing features pro- 
vided by the Text Editor include: 
four-way cursor movement, word- 
wrap, search and replace, un- 
limited text insertion, overstrike 
corrections, delete (word, line and 
block), block copy and block 
move. Document formatting is 
achieved with more than 40 
automatic operations including: 
repagination, centering, page 
titling, numbering in Arabic and 
Roman numerals, headers and 
footers and justification. An 
operator can fill in pre-printed 
forms and combine stock phrases 
into finished text. Documents are 
stored on floppy disks, where they 
are cataloged and easily retrieved. 
Up to 190 columns can be printed. 
One (or more) of 35 different type 
fonts in three sizes can be com- 
bined on a single page. Prices 
begin at $10,800. 

Algorithmics, Inc., 177 
Worcester Rd., Wellesley MA 
02181. Reader Service number 
A109. 


Cash Register Interface 


The ECRI cash register board 
allows you to interface from a 
TEC cash register to an S- 100 bus 


computer. You can consolidate j 
sales from more than one cash 
register. Part number input for in- 
ventory control, data transfer 
direct from cash register input to \ 
general ledger, direct terminal J 
readout of data and additional 
data display from computer 
memory are all possible applica- 
tions with this low-cost, com- 
puterized cash register system. 

The ECRI interface plugs right 
into the computer and ties directly i 
to the cash register. The interface , 
provides a buffered output system j 
that allows simultaneous opera- j 
tion of more than one cash reg- 
ister. The computer accesses the j 
buffer on a polled basis, allowing 
it to be operated as a computer • 
while servicing cash registers. 
With computerized data, every J 
transaction can be printed out or j 
stored. Price is $495. 

Electronic Cash Register Inter- 
face, 1555 Morse Ave., Ventura 
CA 93003 . Reader Service number 
E52. 


FORTRAN IV String-Handling 
Package 


STRING70 is a general-purpose 
character string-handling package 
for FORTRAN IV users that runs 
on virtually all minicomputer sys- 
tems and microcomputer systems 
that support FORTRAN (and 
mainframes, too). STRING70 
consists of ANS FORTRAN IV 
subroutines and provides the user 
with a full complement of string- 
handling functions that all operate 
on variable length character 
strings and substrings. Symbol- 
table-oriented functions are also 
provided as part of the package. 

The package of features in- 
cludes string comparisons, string 
moves, string searches, string con- 
catenation, string insertion, string 
deletion, string replacements and 
string fills. Table-oriented func- 
tions include binary search, in- 
sertion and deletion of table en- 
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tries. Applications include vari- 
able listing output formats, text 
processing, text editors, text input 
scanners and parsers, printer (or 
CRT) output processors, symbol 
table processing, string (or 
numeric) sorting, binary searching 
and custom I/O access methods. 
STRING70 is available at a one- 
time lease of $95 and is supplied in 
source deck form with supporting 
documentation. Source is also 
available on magnetic tape and 
paper tape. 

Software *70, Box 3623, 
Anaheim CA 92803. Reader Ser- 
vice number SI 16. 


Home-Brew Products 


Have you ever wondered what 
ingredients are contained in com- 
mon household products you use 
everyday? Homebrew Products 
program can tell you. And, with 
this knowledge, the consumer can 
save on the price of domestic prod- 
ucts (from antiperspirant to win- 
dow cleaner). The program lists 
simple, easy ways to make these 
products from scratch in your 
home. 

Once the program has been 
loaded and run, you need only 
type and enter the name of a prod- 
uct to cause a listing of its in- 
gredients to be displayed, along 
with all information necessary to 
mix these ingredients, most of 
which can be readily purchased at 
the local grocery, drugstore or 
building supply company. Besides 
its ease of use, Homebrew Prod- 
ucts is also fast — information 
retrieval time ranges between a 
fraction of a second to 5 seconds. 

The program, which will run on 
any 16K Level II TRS-80, is 
capable of checking itself to see if 
it loaded properly. Also, upon re- 
quest, a complete listing of the 
names of all the products in the 
system’s repertoire will be dis- 
played. Price is $16.95. 


Computrex, PO Box 536, In- 
man SC 29349. Reader Service 
number C86. 


CRT Lazy Susans 


You can facilitate the sharing of 
the CRT between operators with 
lazy Susans from The Computer 
Accessories Company, 20 Boat 
Lane, Port Washington NY 
11050. The units are made to fit 
the specific model of your CRT 
and keyboard. Its ball-bearing 
construction allows quiet and 
smooth turning. A center hole 
through the entire unit facilitates 
the installation of the CRT wiring 
and prevents wire abrasions. 

The standard units turn 180 
degrees with a stop to prevent con- 
tinuous 360 degree turning, thus 
eliminating problems with twisted 
wiring. The turning arc can also be 
changed for any specific require- 
ment. The turntables are finished 
in an “off white” to match the col- 
or of most CRTs. Other colors can 
be ordered to meet specific 
decorating needs. Reader Service 
number Cl 54. 


Card Cages 


A new line of rack enclosures, 
or card cages, to support memory 
board and CPU card products has 
recently been introduced by Artec 
Electronics, 605 Old County Rd., 
San Carlos CA 94070. The new 
card cages allow S-100 microcom- 
puter systems designers to meet all 
of their basic needs from a single 
supplier. 

Constructed of 12-gauge anod- 
ized aluminum, the card cages are 
rack-mountable in standard 19- 
inch equipment racks and offer 
enough variations in capacity to 
allow the user to select the one ex- 
actly suited to his needs. Currently 
available are 6-, 8-, 10-, 12- and 
16-slot versions. Memory and 


CPU cards are easily inserted into 
and removed from the card cages 
without tools and without con- 
necting and disconnecting cables. 

The motherboards in all con- 
figurations are constructed of 
sturdy, 1 /8-inch FR4 glass epoxy. 
The 10- and 16-slot card cages are 
available with Artec’s silent, 
shielded motherboard, which vir- 
tually eliminates noise in the bus 
lines. Price is $65 for a 16-slot ver- 
sion; other sizes are also available. 
Reader Service number A 104. 


KIM Expansion Board 


The More Board is an easy-to- 
install and use expansion for the 
basic KIM, AIM or KIM-com- 
patible microcomputer. The More 
Board and a KIM, or equivalent, 
computer make versatile dedicated 
controller, educational tool, hob- 
by computer expansion or de- 
velopment system. Another 
unique feature of this board is its 
ability to program, run or copy in- 
dustry standard EPROMs— 2708, 
2716 (±5 and +12) or 2716, 
2758, TMS 2516 ( + 5 V only). 

Individual program and run 
personality keys and software 
allow the user to program from 
RAM or copy data from any given 
EPROM into any other type 
EPROM (for example, empty two 
2708s into one 2716!). Addition- 
ally, the board has sockets for 3K 


of RAM (2114s) and two zero in- 
sertion force EPROM sockets. 

Also featured is a 16-bit latch- 
able buffered output port with two 
DIP headers for access. Asso- 
ciated with this port is a row of 16 
LEDs arranged in binary se- 
quence. All voltages necessary to 
run and program the EPROMs are 
generated on-board. Only + 5 and 
+ 12 volt supplies are required 
(approximately 200 m A from each 
supply). 

Standard 22-pin edge con- 
nectors allow the board to plug in- 
to the KIM or KIM-compatible 
micro. All signal lines are passed 
through the More Board and 
made available in total on stan- 
dard 22-pin paddle cards. 
The price ($169.95) includes eight 
personality keys, documentation 
and software listings. Options in- 
clude software on tape for AIM or 
KIM ($10) and software in 2708 
EPROM ($30). 

TTI, PO Box 2328, Cookeville 
TN 38501 . Reader Service number 
T71. 


Free Apple Catalog 


A free Apple software catalog is 
now available from Rainbow 
Computing, Inc., 9719 Reseda 
Boulevard, Northbridge CA 
91324. The 45-page book, billed as 
“the largest collection of software 
for the Apple computer ever as- 
sembled,” includes over 100 
games of all types, business appli- 
cations and software development 
programs. The software vendors, 
including Rainbow Computing, 
Inc., selling these programs are 
listed in the catalog. 

Programs on cassette and disk- 
ette range from $10 to $20. A- 
typical of this are Rainbow Com- 
puting’s 49 games and demos on a 
single cassette, for $49. The 
catalog also contains a list of ac- 
cessories for the Apple, including 
music and speech synthesis, ap- 
pliance control and other interface 
cards, along with add-on memory. 
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TRS-80 Owners • • • ACS makes it easy for you 
to add-on disk storage with mini-disk storage 
systems. . ,102 k bytes of additional on-line storage. 


• COMPARE AND SAVE 

The FD-200™drive from ACS lets you store 102.4k bytes of 
data on one side of the disk...compared to only 80k bytes 
on a TRS-80®mini-disk drive. ...and 102.4k bytes on the 
other side, as well. That’s almost 205k bytes per mini-disk, 
something you can’t do with a TRS-80®drive. 

Completely compatable with your TRS-80? Can be used 
as No. 0, 1, 2 or 3-drive. 

4-DRIVE CABLE $35.00 


• AVAILABLE IMMEDIATELY 

Ready when you are. ..one-, two-, three-, and four-drive 
systems from ACS. 

• NEW LOWER PRICE 

Good news from ACS. ..a single-drive 
FD-200 “cost you only $375. 

Add $20.00 for DOS 3.0 disk 
after September 1, 1979. 


Orders received by 6:00 p.m. shipped 
within 3 days on Master Charge, Visa, 
Certified Check or Money Order. 
Personal Checks require 14 days to 
clear. No C.O.D. Collect calls not 
accepted. All Hardware warrented for 90 days. 
Software guaranteed for replacement only. 

Prices subject to change without notice. 

Automated 
Computer 
Software service 

( 615 ) 244-2798 

Division of 

# CkmpiJiar tUcrld Inc. 

625 Main Street • Nashville, TN 37206 


ORDER NOW AND SAVE! 

Send Check or Money Order payable to — 

ACS • 625 Main Street • Nashville, TN 37206 

Quan. Description Unit Price Total 














HANDLING CHARGE $1.50 

TENN. RES. ADD 6% SALES TAX TOTAL 



Name 


Address 
City _ 


□ Check 

□ Money Order 

□ MasterCharge 

□ Visa 

Card No. 


Exp. Date- 


State 





Don Lancaster 
Synergetics 


Lowercase for 
Your Apple II (Part 1) 


Expand the usefulness of your Apple with this inexpensive addition. 


W ith a few modifications 
and some new software, 
you can plug a TVT 6-5/8 lower- 
case module A into an Apple II. 

These simple changes turn 
your Apple II into a combined 
uppercase and lowercase com- 
puter and can cost you as little 
as $10. Your new lowercase 
ability frees your Apple to do 
word processing, text editing 
and typesetting, generate mail- 
ing lists, write form letters and 
so on. The modifications re- 
quire two extra integrated cir- 
cuits added to the breadboard 
area already on the Apple. If 
you like, you can get by with on- 
ly add-on wires and no foil cuts. 

The change-only-the-charac- 
ter-generator approach doesn’t 
tie up or restrict blocks of ROM, 
RAM or graphics display mem- 
ory. What we are about to show 


you is also totally invisible — 
your Apple II stays an upper- 
case machine till you specifi- 
cally ask for some lowercase 
output. Software does the 
switchover at any time, and the 
regular Apple II keyboard is 
used for both uppercase and 
lowercase. 

There are two minor limita- 
tions to this conversion. If you 
still want to be able to reverse 
video, you may have to add a 
changeover switch, which gives 
you a choice of reverse video or 
lowercase. You’ll also find that 
lowercase characters will be 
flashed more attractively with 
software rather than hardware. 
The method we’ll show you 
should work on many other ter- 
minals and computers, if they 
use a new style 2513 character 
generator and have a full 8-bit- 


wide display memory. 

Some Details 

Just adding lowercase to any 
old computer or terminal 
sounds simple enough. Plug in 
an uppercase and lowercase 
combined character generator, 
and you are home free, right? 

Well, not really. First and 
foremost, you have to want to 
do something useful with your 
new lowercase characters. 
While they are nice to look at 
for displays and some games, 
unless you have a printer or 
other output that needs and 
uses lowercase, you really 
haven’t gained very much. So if 
you want the new characters, 
make sure you have some way 
to get them out of the machine. 
An important rule is to make 
sure you have some use for low- 
ercase before you go to the 
trouble of providing it. 

An obvious problem that im- 
mediately crops up involves the 
keyboard and its encoder elec- 
tronics. The Apple II has an up- 
percase-only keyboard. An old 
National chip was used for the 
encoder. This chip is strictly up- 
percase only, compared to the 
usual 2376 with its choice of 
coding options. The Apple key- 
caps, particularly those on the 
M and the P, will also limit how 
you can use the existing key- 
board. And there are no spare 
keys to speak of. 

We’ll show you how to use 


software to trick the existing 
Apple II keyboard into giving us 
lowercase when and where we 
want it. The software secret is 
to use the Escape key as a shift 
lock for lowercase. More on 
this later. 

Another problem is created 
by the firmware in the Apple II. 
The operating systems and 
monitor are needed for ma- 
chine language, for the mini-as- 
sembler, for Integer BASIC and 
for Applesoft. 

All four of these languages 
demand uppercase only, and 
the firmware is happy to pro- 
vide it. In fact, most of the se- 
quences go to a lot of trouble to 
make sure that everything is up- 
percase. Put in lowercase, and 
the sequences will convert it 
back for you. Even the winking 
cursor forces an uppercase-on- 
ly output. So, even if you force- 
feed your Apple from a new low- 
ercase keyboard, the internal 
firmware will try to change it all 
back to uppercase anyway. 

The way around all this is to 
use some new software that by- 
passes the firmware when and 
if we need lowercase. This is a 
key to full alphanumerics. We 
have to make sure that every- 
thing we do stays fully invisible 
and appears to be uppercase 
only, unless we specifically call 
for the new characters. 

Our modifications meet these 
goals: 

• The existing keyboard is used 


DL7 

DL6 

0L5 

DL4 

DL3 

0L2 

DLI 

0L0 


REVERSE 

SCREEN 

(0 * REVERSE ) 

a) BEFORE ADDING LOWERCASE 


ASCII CHARACTER 
BITS B0-B5 


DL7 

DL6 

DL5 

0L4 

DL3 

0L2 

OLI 

DLO 


LOWERCASE FLAG 
(0« LOWERCASE ) 


ASCII CHARACTER 
BITS B0-B5 


b) AFTER ADDING LOWERCASE 

Fig. 1. Bit definitions of Apple II character DL bus. 
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DL7 

DL6 

Screen 

0 

0 

Black characters, white background 

0 

1 

Flashing character, black background 

1 

0 

White character, black background 

1 

1 

White character, black background 



Table 1. 


DL7 

DL6 

Screen 

0 

0 

White lowercase characters 

0 

1 

Flashing characters 

1 

0 

White uppercase characters 

1 

1 

White uppercase characters 



Table 2. 


without any changes. 

• Apple hardware changes con- 
sist of two new ICs in the bread- 
board area and a plug-in mod- 
ule. No foil cuts are needed. 

• Lowercase is completely in- 
visible until it is called with 
software. 

• No hi-res graphics or large 
blocks of ROM and RAM are 
tied up. 

Fig. 1 shows us the old and 
the new bit assignments for the 
Apple II display memory, or DL 
bus. The lower six bits are used 
for the ASCII character code, 
arranged in the usual order. The 
next bit is DL6. It’s used to flash 
the screen. Screen flashing is 
most often used for the cursor, 
but it is also convenient for 
alarm or error messages. 

The final bit is DL7. It was 
originally used to reverse the 
screen display. This gives you 
black characters on a white 
background, and is normally 
used for emphasis. 

Lines DL6 and DL7 are not in- 
dependent. You cannot flash a 
white screen; you can only 
flash a black screen. The truth 
table for these two lines before 
modification is shown in Table 
1. If it weren’t for the inter- 
action between these two bits, 
some capital letters would 
always flash with the existing 
Apple II firmware. 

The obvious thing to do is 
make DL7 equal to the seventh 
ASCII line needed for your new 
character generator. But there 
doesn’t seem to be any reason- 
able way to do this and still 
have invisible operation when 


you don’t want lowercase. In- 
stead, we use DL7 as a lower- 
case flag. If DL7 is a 0 and if 
DL6 is a 0, then we want lower- 
case out of our character gen- 
erator. Otherwise, we want 
everything to stay just the way 
it was. Table 2 shows our truth 
table after modification. 

Once again, the reason we do 
this in a nonobvious and seem- 
ingly complicated way is to 
keep compatibility with every- 
thing that is already working in 
your Apple II. 

The hardware modifications 
involved are simple and inex- 
pensive, but you should not at- 
tempt them if you aren’t adept 
at adding wires to a printed cir- 
cuit board, reading socket pins 
and so on. There are three 
things involved in the hardware 
changes: 

• The character generator is 
replaced with one that also 
generates lowercase. 

• A new integrated circuit gate 
is added to decode lowercase 
for the character generator. 

• A new integrated circuit gate 
is added to prevent lowercase 
characters from appearing as 
black on white. 

The first change is done us- 
ing a TVT 6-5/8 module A. This 
consists of an $8 uppercase 
and lowercase MCM6674 char- 
acter generator mounted on a 
small adapter card that plugs 
into the existing 2513 character 
generator socket. The second 
two changes involve 15<p inte- 
grated circuits added on new 
sockets in the Apple bread- 
board area. One direct IC-to-IC 


wire is used to eliminate the 
need for any foil cuts. 

The schematic of the lower- 
case modification for the Apple 
II is shown in Fig. 2. Character 
generator A5 is unplugged and 
replaced with a TVT module A 
that carries a new uppercase 
and lowercase MCM6674P char- 
acter generator. A new wire is 
routed to pin 23 of A5 that car- 
ries the new seventh ASCII bit 
A6 needed for the dual-case op- 
eration. 

The logic rules for this new 
lead tell us to make A6 the com- 
plement of A5 for uppercase, 
numerals and punctuation, but 
to make A6 a 1 for lowercase. 
This lowercase condition hap- 
pens when DL6 and DL7 are 
both zeros. 

A new 74LS02 quad NOR 
gate integrated circuit is put in 
the breadboard area at All to 
do this A6 logic conversion for 
us. The gate outputs a 1 if DL6 
and DL7 are both 0, and other- 
wise outputs the complement 
of DL5. The reasons behind this 
logic are apparent if you study 
the ASCII coding involved. 

If we simply changed the 
character generator and added 
a quad NOR gate, we would get 
invisible normal operation and 
lowercase when we called for 
it. The only hassle involved is 


that the lowercase would ap- 
pear as reverse video, with 
black characters on a white 
background. To beat this final 
problem, we add a second inte- 
grated circuit in the breadboard 
area A13. A13 outputs a signal 
for us that is low only when the 
flashing condition of DL6 = 1 
and DL7 = 0 takes place. Other- 
wise, a 1 is output that forces 
the normal white-on-black 
screen display. 

Note that the original DL7 
connection going to pin 6 of 
B13 has to somehow be broken. 
This can be done by cutting foil, 
but a safer and more reversible 
way is to bend pin 6 of B13 out 
of its socket and make a direct 
topside wire connection. 

There is one final detail we 
must attend to in the modifica- 
tion for lowercase. The Apple II 
still applies unused negative 
voltages to pins 1 and 12 of the 
character generator. This prob- 
ably dates back to the days 
when some 2513s needed these 
supply voltages, or else is a 
hedge should a different part 
be needed. At any rate, an un- 
modified TVT module A will 
short out the power supplies if 
it is plugged into an unmodified 
Apple II. Fig. 3 shows us several 
ways out of this bind. Anything 
that keeps a short off the -5 



Fig. 2. Schematic of Apple II lowercase modifications. 
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• Leave pins 1 and 12 off of module A during assembly 

or 

• Bend pins 1 and 12 of module A up and out of the road 

or 

• Cut pins 1 and 12 of module A flush with its circuit board 

or 

• Use a PC layout for module A that floats pins 1 and 12 

or 

• Cut the foil on the dead-end supply lines going to pins 1 
and 12 of character generator A5 on your Apple II. 

Fig. 3. Do not plug an unmodified TVT Module A into an un- 
modified Apple II! The Apple II provides live but unused negative 
supply voltages to pins 1 and 12 of its character generator. Here 
are several routes to Module A compatibility. 


and -12 lines will work. 

Hardware Changes 

As with just about anything 
in the new computer world, 
both hardware and software 
are involved. If you make only 
the hardware changes we are 
about to look at, your Apple II 
will still behave just as it did be- 
fore, with the only exception 
being the loss of screen rever- 


sal. To actually use lowercase, 
we have to add new software as 
well. 

Our new software will be in 
the form of short integer BASIC 
programs and sequences. Once 
you decide what you really 
want to do with your lowercase 
Apple, you can use these se- 
quences as they are, integrate 
them into your working pro- 
grams or convert them up to Ap- 


plesoft or down to machine 
language. We’ll be giving you 
more than enough software to 
get you started. 

Fig. 4 repeats the details of 
the TVT module A from the 
Cheap Video Cookbook (Sams 
21524). We have changed the 
callouts around to match the 
Apple’s and have eliminated 
pins 1 and 12 from the module 
to eliminate the supply-short- 
ing problem. 

Module A Assembly 

Carefully inspect the circuit 
board for opens, solder bridges, 
etc. Try tinning one of the runs 
on the board. If there is any 
problem with easy solder adhe- 
sion, carefully clean all the 
areas to be soldered with an or- 
dinary pink eraser. Avoid han- 
dling the board, as it will make 
soldering more difficult. 

Set your PC board bare side 
up with the notch in the upper 
left-hand corner. Insert a 0.1 uF 


disk ceramic capacitor in the 
two middle, left-most holes. 
Solder the capacitor in place. 
Clip and save the excess leads. 

Use one of the leads left over 
from the previous step to pro- 
vide a jumper in the two middle, 
right-most holes. 

Use the other remaining lead 
to provide a jumper immediate- 
ly to the left of the one you just 
installed. Solder both jumpers 
in place. 

Add an 18-pin integrated cir- 
cuit to the remaining middle 
holes. If the socket has orienta- 
tion marks or notches, point 
these toward the capacitor. 

Shorten one of the 12-pin 
strips so it is only 10 pins long. 
Center this strip above the 
socket. The long end of the pins 
and the spacer go on the bare 
side; the short pin side goes to 
the foil. Solder in place after 
making sure that the strip is flat 
and that one hole remains un- 
used at each end of the strip. 

Add a 12-pin strip to the re- 
maining 12 holes at the bottom. 
Be sure this strip is flat before 
soldering and that it points the 
same direction as the previous 
strip. 

Carefully study the foil side 
in Fig. 4 and add the following 
four wire-pencil connections to 
the foil side: 

1C pin 12 to module pin 4 
1C pin 13 to module pin 5 
1C pin 15 to module pin 7 
1C pin 16 to module pin 8 
Note: Be sure you understand 
the pin numbering before you 
start. On the foil side, the con- 
nector pins run counterclock- 
wise. The 18-pin 1C socket pins 
run clockwise. The end jumper 
and capacitor holes are not 
counted. There are no module 
pins at locations 1 and 12. 

Check the previous step. 
Your four connections should 
form a cross within a cross that 
reverses the sequence of five 
side-by-side pad pairs. 

Insert an MCM6674P charac- 
ter generator into the module, 
putting the notch at the capaci- 
tor end. You may have to gently 
force the pins on the 1C slightly 
together by rotating the 1C 
against a tabletop or bench. 

Store your completed mod- 
ule in protective foam at all 
times. 



32 Microcomputing, November 1979 



North Star Horizon- 

COMPUTER WITH CLASS 


The North Star Horizon computer can be found everywhere 
computers are used: business, engineering, home — even the 
classroom. Low cost, performance, reliability and software 
availability are the obvious reasons for Horizon's popularity. 

But, when a college bookstore orders our BASIC manuals, 
we know we have done the job from A to Z. 

Don't take our word for it. Read what these instructors have to 
say about the North Star Horizon: 

"We bought a Horizon not only for its reliability record, 
but also because the North Star diskette format is the industry 
standard for software exchange. The Horizon is the first computer 
we have bought that came on-line as soon as we plugged it in, 
and it has been running ever since!" 

— Melvin Davidson, Western Washington University, 
Bellingham, Washington 

"After I gave a Vz hour demonstration of the Horizon 
to our students, the sign-ups for next term's class in BASIC 
jumped from 18 to 72." 

— Harold Nay, Pleasant Hill HS, Pleasant Hill, California 


"With our Horizon we brought 130 kids from knowing 
nothing about computers to the point of writing their own Pascal 
programs. I also use it to keep track of over 900 student files, 
including a weekly updated report card and attendance figures." 
— Armando Picciotto, Kennedy HS, Richmond, California 

"The Horizon is the best computer I could find for my class. 
It has an almost unlimited amount of software to choose from. 
And the dual diskette drives mean that we don't have to waste 
valuable classroom time loading programs, as with computers 
using cassette drives." 

— Gary Montante, Ygnacio Valley HS, Walnut Creek, Calif. 
See the Horizon at your local North Star dealer. 

„ NormStar^ 

North Star Computers 
1440 Fourth Street 
Berkeley, Ca 94710 

(415) 527-6950 TWX /TELEX 910-366-7001 





1 TVT module A lowercase plug-in with floating pins 1 and 12 (Fig. 4). 

2 14-pin integrated circuit sockets 

1 74LS02 quad low power Schottky TTL NOR gate 
1 74LS00 quad low power Schottky TTL NAND gate 
1 Length of #24 solid, insulated wire, around two feet long. 

1 Length of electronic solder suitable for PC board use, around two feet long. 


Fig. 5. Parts and tools list to 
add lowercase to an Apple II. 


Phillips Screwdriver 
1/4 inch nutdriver (optional) 
Needle-nose pliers 
Diagonal cutting pliers 
Wire stripper 
Small soldering iron 


This completes assembly of 
your module A. 

Lowercase Modification 

Fig. 5 provides a list of the 
tools and parts you will need 
for your Apple II modifications. 
If you know how to solder on a 
printed circuit board and are 
familiar with PC socket num- 
bering, the changes should be 
inexpensive and easy to do. If 
you aren’t into this sort of 
thing, or if chopping and chan- 
neling a $1000 computer is 
against your religious convic- 
tions, have somebody else do 
the work for you. 

Turn your Apple II off and re- 
move the power supply. Re- 
move all video cables and cas- 
sette cables. 

Lift the lid off the Apple II by 
pulling sharply up at the left of 
rear center and then at the right 


of rear center to unsnap the 
Hedlok fasteners. Set the lid 
aside. 

Carefully unplug any remain- 
ing rf modulator cables, game 
paddles or other I/O connec- 
tions, and any plug-in cards, 
making careful note of where 
they go and how they are 
oriented. 

Place the Apple II upside 
down on a bench that is pro- 
tected with a rug or a foam pad. 

Remove the four semi-re- 
cessed Phillips head screws at 
the bottom front (Fig. 6). Set 
them aside in a safe place. 

Remove only the six outer- 
most Phillips head screws from 
the bottom. There should be 
two at the extreme left, two at 
the extreme right and two at the 
extreme rear. Set these screws 
aside. Do not remove any other 
screws! Often the outside six 



NOTE TAB 


Fig. 6. To disassemble your Apple II, remove only the screws 
shown here. 



Fig. 7. Top view of lowercase modifications. Jumper shown elim- 
inates the need for foil cut. 


screws are a slightly different 
color than the others (Fig. 6). 

While you are carefully hold- 
ing the top and bottom of the 
computer tightly together, turn 
the computer over so it is right- 
side up. 

Gently lift up the front of the 
computer only far enough that 
you can see inside. Note the 
keyboard connector that plugs 
into location A 7. Gently remove 
this connector from the main 
computer board end. 

Check the rear of the main 
circuit board by the video jack. 
If an rf modulator or something 
else is plugged into the four-pin 
connector at K14, carefully re- 
move it. 

At this point there should be 
nothing preventing you from re- 
moving the top of the case. Re- 
move the cover and set it aside. 
Note: The pins on the keyboard 
connector and the unprotected 
speaker cone are easily dam- 
aged. Be gentle! 

Note how the integrated cir- 
cuits are numbered by column 
and alphabetized by row. Verify 
that (1) there is a 251 3 character 
generator at A5; (2) there is a 
breadboard area at All through 
A14; (3) all integrated circuits 
have code notches and dots 
that line up pin 1 with white 
dots on the circuit board. 

Unplug the power supply 
connector. Pry gently against 
the plastic clips on either end 
of the socket to release them. 

Remove the 6-32 nut and 


washer in the center of the 
main computer board near F8. 

Unplug the speaker connec- 
tor. 

Note that there are six white 
nylon board supports. Be sure 
to note the one at J9. 

Gently squeeze the support 
at A1 with your needle-nose 
pliers till the barb releases the 
board. Lift the board up only far 
enough to free it from the barb. 

Release the other barbs, one 
at a time, starting with A14, fol- 
lowed by J9, K14, K9 and, final- 
ly, K1. 

Remove the circuit board 
from the computer. Set all the 
computer parts aside except 
for the circuit board. 

Study Fig. 7. Add a 14-pin in- 
tegrated circuit socket to All, 
so that it straddles the upper- 
most breadboard row, starts in 
the third hole from the left (two 
holes show at socket left) and 
has any notches or dots orient- 
ed to the left. Tack the 1C 
socket in place at pins 1 and 8. 
Then remelt these pins while 
pushing down on the socket to 
make sure the socket is solidly 
seated. Solder all 14 pins from 
the foil side. 

Skip two holes and add a sec- 
ond 14-pin integrated circuit 
socket immediately to the right 
of the first one. It should also 
straddle the upper two rows 
and should have seven holes 
visible on the right and two 
holes visible between the 
sockets. 
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Fig. 8. Bottom view of lowercase modifications. 


Plug a 74LS02 into the left- 
most socket at All, making 
sure the code dot and notch go 
to the left as shown. 

Take a 74LS00 and carefully 
bend pin 8 so it sticks straight 
out. Now plug this 74LS00 into 
location A13, making sure the 
code dot and notch go to the 
left as shown. 

Carefully remove the 74LS02 
in socket B13. Then bend pin 6 
of this integrated circuit 
straight out. Replace this inte- 
grated circuit in its socket, 
making sure the code notch 
and dot point down toward you, 
just like all the others in that 
row. 

Prepare a 1-1/4 inch (32 mm) 
wire by stripping 1/8 inch (3 mm) 
off each end. This should be a 
solid wire, preferably #24. 

Solder this wire between the 
two “flying” pins, pin 8 of A13 
and pin 6 of B13. 

Turn the board upside down 
and provide the following con- 
nections, each time picking a 
reasonable length of wire and 
stripping 1/8 inch (3 mm) from 
each end. When soldering to 
existing pads, butt the wire 
against the pad after tinning it. 
Do not place the wire beside 
the pad where it can contact 
the next pad over. Note that in- 
tegrated circuit pins count 
clockwise from the foil side. 
See Fig. 8. 

Ground wire 7/A11 to 7/A13 to 
ground at green capacitor 
A14. Do not connect to the 
wide foil. Connect only to the 
capacitor lead. 

+ 5 supply wire 14/A11 to 14/ 
A13 to + 5 at green capacitor 
A14. Do connect to wide foil. 
ASCII bit 6 output wire 23/ A5 to 


1/A11. 

Short bare jumper 2/A11 to 3/ 
All to 4/A11. 

Short bare jumper 5/A11 to 13/ 
All. 

Short bare jumper 6/A11 to 10/ 
All. 

DL5 input wire from 22/A5 to 1 1/ 
All and 12/A11. 

DL6 from 5/B8to9/A11 to9/A13. 
Be very careful finding 5/B8. 
Note the square foil pad on 
all pin Is of the integrated 
circuits. 

DL7 from 7/B8 to 8/A11 to 13/ 
A13 and 14/A13. 

Short bare jumper 10/A13 to 11/ 
A13. 

Inspect all the previous con- 
nections for possible shorts 
against adjacent pins. 

Remove the character gener- 
ator A5 from the computer and 
store it in protective foam. If 
you have no other foam, use the 
other side of the foam holding 
module A. 

Plug module A into A5 so that 
the notched corner is located at 
A4. See Fig. 9. 

Vigorously shake the board 
to make sure no wire ends re- 
main on the board. This com- 
pletes the actual modifications. 

Gently place the board back 
onto the nylon supports on the 
computer bottom. Press down 
till each barb grabs its portion 
of the circuit board. 

Replace the 6-32 washer and 
nut in the center of the board. 

Plug the power supply con- 
nector and the speaker back in- 
to their respective sockets. 

Set the top back onto the 
computer. 

Gently lift the top and plug in 
the keyboard connector at loca- 
tion A7, KEYBOARD. Make sure 


that pin 1 aligns with the white 
dot, that no pins are bent and 
that no pins stick out either end 
of the socket. Check the key- 
board end of this ribbon cable 
to make sure it is also firmly 
seated. 

Reconnect the rf modulator 
to the 4-pin VIDEO connector if 
you have one. 

While you are firmly holding 
the top and bottom of your com- 
puter together, carefully turn it 
upside down onto the rug or 
foam pad on your bench. 

There is a metal hook at the 
back of the computer. Make 
sure this hook goes into its 
matching slot in the plastic top 
(Fig. 6). 

Replace the rear-most two 
Phillips screws. Do not tighten 
completely. Note: These are flat- 
head screws without washers. 

Replace the center-front two 
Phillips screws. Do not tighten 
completely. Note: These are 
binder screws with lock wash- 
ers. 

Replace the remaining two 
binder head screws at the front. 

Replace the remaining four 
flathead screws, two on each 
side. 

Tighten all screws. 

Replace the game paddles, rf 
output leads, I/O cards and I/O 


connectors, exactly as you 
found them. 

Replace the cover. Tuck the 
front end under the top of the 
computer and then carefully 
align the cover. Then press 
firmly down with the heel of 
your hand, first at left rear, then 
at right rear, until the Hedlok 
fasteners snap into place. 

Replace the video and cas- 
sette connectors. 

This completes the modifica- 
tion of your Apple II to lower- 
case. 

Initial Checkout 

Check your modification to 
make sure it is working: 

Switch the computer to off 
and then plug it in. 

Very briefly switch the com- 
puter on and then back off 
again. The power supply should 
click only once, and the POWER 
light should come on. If the 
power supply continuously 
clicks or if the POWER light 
doesn’t come on, you have a 
short somewhere. Backtrack to 
find out where. 

Now switch the computer on 
only long enough to press the 
RESET key. The speaker should 
beep. If the speaker does not 
beep, stop to find out why. 

Check out your display with 
an integer BASIC program of 
some sort. You should have a 
completely normal display, all 
uppercase and white on a black 
background. Some of the punc- 
tuation may be slightly differ- 
ent, such as larger periods and 
commas than before. 

Load and run the integer BA- 
SIC lowercase test program (see 
next page). All the letters should 
appear as lowercase on the low- 
er line, repeating over and over 
again. Numerals and punctua- 
tion should appear normally. As 
this is a simple test program 



Fig. 9. Correct positioning of module A. 
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100 FOR CURS = 2000 TO 2039 

110 CHAR = PEEK ( - 16384): IF CHARC127 THEN 110 

120 POKE (- 16368), 0 

130 IF CHAR>192 THEN CHAR =CHAR- 160 ■ 

140 POKE CURS, CHAR 

150 NEXT CURS 

160 GOTO 100 

A lowercase test program that puts lowercase characters on 
the bottom display line. Numerals and punctuation appear nor- 
mally. Use this program for hardware checkout. CTRL-C re- 
stores normal BASIC operation. 


used for debugging, don’t worry 
about the missing cursor or the 
lack of scrolling. 

Type a CTRL A. You should 
get a capital letter A. Type a 
CRTL B. You should get a capi- 
tal B. 

Type a CTRL C. What hap- 
pens? Why? 

This completes your check- 
out. Should you have problems, 
isolate the trouble to the likely 
area. For instance, if you can’t 
light the POWER lamp or if the 
power supply overload relay 
continuously clicks, look for 
shorts caused by not-floating 
pins 1 and 12 of module A, sol- 
der blobs or two-pad shorts or 
integrated circuits plugged in 


wrong. Note that an unconnect- 
ed power supply will also con- 
tinuously click. 

Your module A generates the 
characters for you. It receives 
its lowercase control signal 
from All. The screen reversal 
inhibiting is done by A13. 
Should you run into trouble, 
isolate the problem to the 
source. 

If you want to get back to up- 
percase only, just put the old 
character generator back, re- 
move All, A13 and B13 and 
then put the new or straight- 
ened-out 74LS02 back in slot 
B13. If you are an old pro at PC 
work, you can put the topside 
wire on the bottom by cutting 


the foil going to pin 6 of B13. 
This is not recommended till 
after you have debugged your 
lowercase. 

In part 2, we will examine the 
software development that 


calls for the lowercase when it 
is needed. We will also consid- 
er further hardware modifica- 
tions, including adding a switch 
to give you a choice of reverse 
screen or lowercase. ■ 


CLOSE OUT 


KIM BUS 
8K RAM 


The famous HDE 8K RAM 
now on sale at the incredible 
price of SI 55.00-quantity 
one. Two or more-S150.00. 
Hurry while supply lasts. 
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P.O. Box 1712, Auburn AL 36830 


Call Toll Free 1-800-633-8724 
regular phone number [205] 745-7735 
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TRS-80 COMPUTING 

nonprof it newsletter 

12 Issues For $15.00 

and now (US) 

PEOPLE’S SOFTWARE 

at popular prices 

• Tape 1: 34 Level II or 24 Level I (indicate which you 
want) business, home, educational. $7.50 

• Tape 2: 77 Level II from "Common Basic Programs" by 
Osborne Associates. $7.50 

• Tape 3: People's Pascal program development system. 
$15 

• Tape 4: 21 misc. Level I programs. $7.50 

• Tape 5: 24 misc. Level II programs. $7.50 

Add 50$P&H each tape, CA residents add tax 
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COMPUTER 
INFORMATION 
EXCHANGE 


Box 158 San Luis Rey, CA 92068 
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TRACTOR FEED^ 


For The Model 43 TTY 



AT LAST ... an adjustable TRACTOR FEED add- 
on for the MODEL 43 TTY. Now you can use stan- 
dard form sizes and labels. Attaches in minutes 
with four screws. Comes complete for only $99.95 
(MC, VISA, COD accepted) NY residents add tax 


MICRO WORLD 

COMPUTER STORE INC. ^M6i 

435 Main Street Johnson City, N.Y. 13790 
Dealer inquiries invited (607) 798-9800 


PET PERIPHERALS 

(FOR OTHER IEEE 488 BUS COMPUTERS, TOO) 

NEW - RS-232 INTERFACE: $229 

The TNW-2000 Bidirectional Serial Interface allows 
keyboard input as well as printer output. The unit 
provides selectable automatic PET/ ASCII character 
conversion, “throttled” output, baud rate adjustable 
from 1 10 to 9600 bits per second. $229 price includes 
power supply, cabinet. PET/IEEE cable, built-in female 
EIA connector, full documentation. (For software 
controllable RS-232 control lines, and multiple RS-232 
devices, TNW offers the TNW-232D Serial Interface. 
Price is $369, includes power supply, cabinet. PET 
cable, full documentation.) 

MODEM 

The TNW488/103 Low Speed Modem is Bell 103 
compatible, provides auto originate/answer/dial capa- 
bilities. 75 to 600 bits per second. Interfaces to phone 
system via DAA. Price of $389 includes power supply, 
cabinet, cable to PET. full documentation, and software. 


TNW Corporation • (714) 225-1040 
5924 Quiet Slope Drive • San Diego, CA 92120 



TNW. 

Corporation 

Ask your dealer or contact 
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MAXELL. DISKS 

“THE QUALITY ALTERNATIVE” D 

....A 

T 

Some computerists pay less but may not get A 
Shuggart or IBM ’ approved disks or — 


shipment may not be in hermetically sealed 
packages or may take many months for shipment. 

MAXELL *• is the maker of the finest audio 
tape and now disks also! 


8” SINGLE DENSITY 10 FOR $50.00 

8” DOUBLE DENSITY 10 FOR $65.00 

5 Vi” MINI 10 FOR $40.00 

MONEY ORDERS 
WE PAY FREIGHT IN U.S.A. 


CUSTOM — ■ 
ELECTRONICS »^C132 


238 EXCHANGE STREET p 

CHICOPEE, MASS. 01013 * 

1 — 413 — 592-4761 

HOURS: Tues. to Sat. — 9 to 5 • 


f PUT YOUR TRS-80 N 
TO WORK 

AT PARTIES 

The Basic Bartender offers: 

• Over 100 mixed beverage 
recipes 

• Up to 20 user-defined recipes 
•Total category cross reference 

• Select beverage type 

Choose drink from generated list 
Follow the simple recipe 

• Usable by any partygoer . . . 

INSTANTLY 
The Basic Bartender 
TRS-80 Level II 16K- $12.95 
Apple version available Dec. 1 . 

N.C. residents add 4% tax. 

MED SYSTEMS ^muq 

P.O. Box 2674 

V Chapel Hill, N.C. 27514 j 
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TBS- 80 TBS - 80 TB8-80 TIB-80 TIB-80 TB8-80 TB8-80 TBS- 80 TBS- 80 

PROFESSIONAL PACKAGES 


TIME ANALYSIS 

CPA's LAWYERS 


Time Analysis System maintains records 
of time spent on clients, how that time 
was spent, and by whom. The System 
holds hours in a "work in progress" cate- 
gory until billing. System moves hours 
into a billable situation and creates an 
accounts receivable file. The System 
generates a statement and 30, 60, 90 
day aging. 

• Client File Listing 

• Employee File Listing 

• Transaction Register 

• Client Activity Ledger 

• Employee Activity Report 

• Statements 

• Activity File Listing 


$200 


CONSTRUCTION 

LEDGER 

FOR BUILDERS 

Designed to aid the builder in maintain- 
ing an accurate record of costs incurred 
on a particular project. The System keeps 
records of the estimated cost of a part of 
job, what the actual contract amount is, 
and who the subcontractor is for that part. 

Maintains records on 18 different jobs. 

• Job Cost Ledger providing a detailed 
report of all transactions on a particular 
job. 

• Job Cost Summary provides a summari- 
zation of the transactions used in the 
Ledger. 

• Account Report will detail the transac- 
tions on a particular part of a job, show- 
ing payments made and to whom. 

• Job Listing of all jobs. 

• Vendor Listing of all subcontractors on 
file. 

$200 


SECURITIES 

ANALYSIS 

FOR BROKERS 


The Securities and Analysis System pro- 
vides a series of planning programs that 
handle compound interest, annuities, 
uneven cash flow, and capital accumula- 
tion planning. 

Options calculated using the Black and 
Scholes model. The model uses the ran- 
dom walk model of stock behavior. The 
model assumes that the value expected 
dividends are already in the price of the 
stock. The option uses the stock beta input 
method. Internal calculations convert 
beta to volatility because beta values are 
commonly published, whereas volatilities 
are not. 

• Stock Valuation • Option Writing 

• Portfolio Bookkeeping • Bond Valuation 

• Days Between Dates • Earnings Per 

• Stock Indicators Share Estimation 

• Portfolio Selection 

$100 


SURVEY PACKAGE 

COMPLICATED CALCULATIONS 
IN MINUTES 


Displays on the video and line printer. Supports a plotter for plotting the area 
being surveyed. System allows for conversions of entire traverses from 
coordinate form to distance angle form and the reverse. Computations can be 
performed in single precision or double precision. 

The Surveying System requires 48K of Dynamic RAM and two disk drives. By 
using the diskettes as interactive storage media for data points, as many as 
3500 double precision coordinate pairs can be stored and recalled. 

• Field and Coordinate Traverse 

• Angle Adjustment 

• Balancing 

• Rotation 

• Translation 

• Area 

• Geometry routines which include line by line intersections, offset by offset 
intersections, line by circle intersections, circles by circle intersections, 
offsets from line, and parallel line. 

• Curve routines providing for situations where known quantities are inter- 
secting lines, three points on a curve, point of curvature, radius point, point 
of intersection, and point of tangency. 

TRS-80 48K System 

Pertec FD200 2 Disk Drives 

Comprint 912 Printer Surveying System $4000 

with Plot routines with Houston Instruments Hi-Plot $5400 



HARDWARE 

PERTEC FD 200 

$450 

TI 810 PARALLEL 

1945 

16K RAM (NEC 4116) 

110 

NEC 5530 

2700 

COMPRINT 912 

660 

SOFTWARE 

ELECTRIC PENCIL (DISK) 

$145 

NEWDOS 

45 

NEWDOS + 

90 

SOFTWARE TECH MANUAL 

40 

PLOT ROUTINES 

500 


To order by phone or for local dealer information call: 713 / 661-2005 
Texas residents add 6% sales tax • MasterCharge • Visa 

HOUSTON MICRO COMPUTER TECHNOLOGIES, INC. 

Home and Business Computer Specialists <^H45 

5313 BISSONNET • BELLAIRE • TEXAS • 77401 • 713/661-2005 
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What’s New in Memory? 



Magnetic bubbles are only the beginning; even more memory exotica is on the way. 


David lacks 

10227 Michel Place 

Surrey, BC, Canada, V3T 3R1 


O ne of the main consider- 
ations in the purchase of a 
microcomputer is the amount of 
memory to be used. Of course, 
the memory is always spoken of 
in terms of RAM, for storing and 
developing your programs. How- 
ever, because of the new mem- 
ory breakthroughs, soon you 
will be called on to decide both 
the amount and type of memory 
to store and develop your pro- 
grams. If you are tired of loading 
an often-used program into your 
micro, you will be interested in 
the following discussion. 

Magnetic Bubble Memories 

Picture this: a memory that 
can store 125K bytes, is only a 
few centimeters long, has a fast 
access time and, best of all, is 
nonvolatile. If you think that on- 
ly a disk system can fulfill these 
options, you’re wrong! The 
answer is one of the newest and 
most promising memory de- 
vices to come along in some 
time: magnetic bubble memory. 
Magnetic bubble memories are 
so different from semiconductor 
memories that the best way to 


understand them is to start at 
the beginning. 

In 1967, a scientist at Bell 
Telephone Laboratories, An- 
drew H. Bobeck, discovered 
some unusual effects in a thin 
wafer of magnetic garnet. Under 
normal conditions, about half of 
the wafer is polarized into up- 
ward-pointing sections, or do- 
mains, and the other half is 
polarized into downward-point- 
ing domains. This pattern can 
be observed through a polariz- 
ing microscope, since the up- 
ward domains rotate light waves 
in a different direction than 
downward domains. 

Upon placing a small magnet 
near the garnet wafer, Bobeck 
discovered that the domains 
contracted into tiny cylinders 
that, when viewed end on, 
looked like bubbles. Magnetic 
bubbles repel each other, and 
this keeps a minimum separa- 
tion. Small, local changes in the 
magnetic field will cause these 
bubbles to move. Both these 
factors help to make magnetic 
bubbles suitable for a memory 
system. (See Fig. 1.) 

The package that contains 
the bubbles also contains a 
rotating magnetic field, pro- 
duced by a coil. This field aids 
generation and production of 
the bubbles. A bubble in the 


memory can represent a logical 
1, and the lack of a bubble a 
logical 0. 

For each full rotation of the 
field, a bubble is produced. 
Since we may not need all those 
bubbles (if the memory is not be- 
ing written into, for instance), 
we need something to erase 
them. A miniature electro- 
magnet, called a bubble-eater, 
zaps unwanted bubbles with a 
magnetic field, which erases 
them by making them disap- 
pear. 

Arrays of tiny T- and bar- 
shapes, made of permalloy and 
other magnetic material, are laid 
down on the surface of the gar- 
net wafer. As the field rotates, a 
bubblesitting under aT-shape is 
repulsed by it, and the nearby 
bar-shape attracts it. When the 
field switches 180 degrees, the 
bar repulses it, while the next 
T-shape attracts it. All the bub- 
bles thus move down the line of 
Ts and bars. 

A key feature of bubble 
memories is that stored infor- 
mation is retained when exter- 
nal power is interrupted, a 
valuable property that will find 
many useful applications in 
business and hobby computing. 
The polarization of the bubbles 
is protected by using a perma- 
nent magnet to maintain a 


steady magnetic field. 

Bubbles stored in a bubble 
memory are detected, most 
naturally, with a bubble detec- 
tor. This consists of a thin film 
of metal. When a bubble flows 
underneath the film of metal, 
the phenomenon of magneto- 
resistance causes a small 
amount of current to flow 
through the film. This can readi- 
ly be amplified for use with infor- 
mation processors outside the 
memory. 

Bubble memories are in- 
herently serial in organization, 
since they must search through 
a stream of bubbles to find a 
selected chunk of them. Be- 
cause of this fact, bubble mem- 
ories cannot compete with ran- 
dom-access electronic mem- 
ories in speed. 

The potential market for mag- 
netic bubble memories lies in 
the replacement of tape and 
disk memories with a capacity 
of between one and ten million 
bits. In such applications, semi- 
conductor memory can be ruled 
out because the information 
stored in them is volatile. Pro- 
duced in quantity, the cost per 
bit of storage in bubble 
memories and moving-surface 
memories is about the same up 
to 10 million bits. Over this, 
moving-surface memories still 
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Fig. 1. Magnetic bubble memory pattern of circulation in the 100,637-bit memory. The major loop holds a 
single data block consisting of a pattern of Is and Os (bubbles or no bubbles) that are being written, read 
or erased. In this particular device, the data block contains 157 bits. In the write cycle, the 157 bits first 
enter the major loop, whence they are transferred simultaneously— at a signal— to the 157 minor loops, 
one bit per loop. Each minor loop, in turn, provides sites for 641 bubbles. Thus, total capacity of the de- 
vice is 157*641, or 100,637, bits. In the read cycle, 157 bits are transferred simultaneously — at a 
signal— from minor loops to the major loop, which carries them past the read head. They are then 
transferred back to their respective loops. 


have a major cost advantage. 

A promising variation of the 
magnetic bubble memory is the 
bubble-lattice file, or struc- 
tureless bubble circuit. This vari- 
ation eliminates the require- 
ments for two patterned-surface 
electrodes per bit of binary data. 
The successful development of 
bubble-lattice memories would 
overcome the limits imposed by 
the techniques of defining Ts 
and bars, which now determines 
the maximum storage density 
(about one million bubbles per 
square inch). 

Magnetic bubble memories 
are a natural for applications 
where permanence of storage 
and portability are desired. Pro- 
grammable calculators, data 
loggers, voice storage (“You 
have reached a disconnected 
number; this is a recording.”), 
measuring and test equipment 
are just a few examples for the 
uses of this new technology. In 
fact, Texas Instruments has 
now produced a pair of memory 
data terminals, each with 20K 
bytes of bubble memory stor- 
age, expandable to 80K bytes. 
Any bit can be selected in four 
milliseconds. 

Of course, bubble memories 
are expensive now, but this is 
the case with any emerging 
technology (remember the $100 
four-function calculator?). As 
competition between various 


companies heats up, prices will 
be forced down as a con- 
sequence. It is questionable, 
however, that magnetic bubble 
memory systems will ever 
completely replace the floppy 
disk, as one drive can be used 
with an unlimited number of 
disks. Therefore, one drive has 
an unlimited storage capacity. 

Charge-Coupled Devices 

Another promising device to 
come down the technological 
pipeline is the charge-coupled 
device, or CCD. The CCD 
memory consists of thousands 
of tiny metal squares, each one 
capable of storing an electrical 
charge. Like the bubble 
memory, access to stored bits is 
serial. Each bit stored is trans- 
ferred sequentially through all 
the memory locations before it 
becomes available for reading. 
Even so, access times are on the 
order of 500 microseconds, 
which is faster than magnetic 
bubble memories. 

There are several reasons 
why CCD memories can be 
designed to have a smaller total 
area per bit of information 
stored. This means that CCDs 
are potentially less expensive 
than random-access semicon- 
ductor arrays. 

The main reason why CCDs 
are both smaller and less expen- 
sive than RAMs is that a tiny 


square of metal holds the bit in- 
stead of a flip-flop, thus requir- 
ing about one fourth the area of 
silicon. Also, fewer decoding de- 
vices to select individual loca- 
tions are needed, thus reducing 
the number of chips needed. 
The net result of these simpli- 
fications is that the total silicon 
area for storage of a single bit 
has been reduced by approxi- 


mately a factor of four, com- 
pared to a RAM. 

Texas Instruments now has a 
65 K CCD memory on a single 
chip measuring 3.5 millimeters 
by 5 millimeters. (See Fig. 2.) 
This memory can be searched at 
a rate of 5,000,000 bits per sec- 
ond. Prices are high, too, for the 
charged-coupled device mem- 
ory, but prices are expected to 
tumble when new, higher- 
density CCDs become available. 
(See Fig. 3.) The big disadvan- 
tage of CCDs, however, is that 
the information stored is 
volatile. The CCD requires a con- 
stant, though small, amount of 
current to retain its contents. 

There are many applications 
where serial access for stored 
information is entirely satis- 
factory. For example, the 
memory used to refresh the 
information presented in a con- 
ventional video display, which is 
scanned point by point, does 
not require a memory with ran- 
dom access. 

On the Horizon 

Newer, even more exotic 
memories are being developed. 
Although in the research stage, 
electron-beam memories are ex- 
pected to store huge quantities 
of information in a small space, 


ARRAY OF 4096 STORAGE CELLS 
(64 ROWS BY 64 COLUMNS) 


RECIRCULATION PATH 
SERIAL DATA FLOW 


64 PARALLEL 
DATA LINES 


REGENERATE CIRCUITS 


Fig. 2. CCD memory. A single array of 4096 storage cells. Sixteen 
such arrays make up the 65,536-bit memory mentioned in the text. 
This diagram shows the circulation of the 4096 bits stored in the 
memory. The 64 bits stored in each of the 64 columns shift 
downward synchronously into the regenerator along parallel lines at 
a rate of 80,000 bits per second. The 4096 bits flow out of the regen- 
erator at a rate of 64 times higher (about 5,000,000 bits per second) in 
a serial format. The bits reenter the top of the array, distributed 
along 64 parallel lines into their original columns. Since all 16 arrays 
operate in this way, the entire CCD is similar to a 4096-bit serial shift 
register operating at 5,000,000 cycles per second. Since the bits in 
all the arrays are circulating continously and synchronously, the 
time required to access any of the 65,536 bits is set by the cir- 
culation time of the 4096 bits in any one array. The average access 
time is .5 milliseconds. 
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QUALITY 

BIMONTHLY 

COMPUTER 

SOFTWARE 


SINCE 1978 
ACROSS THE U.S.A. 
AND IN OVER 
18 COUNTRIES 



STILL ONLY 

$12/ YEAR - U.S.A. 

S24/YEAR - FOREIGN 
AIRMAIL 


SUBSCRIBE 
NOW! 




SUBSCRIBERS 
ENJOY THIS 
32 PAGE JOURNAL 
FULL OF NEW 
PROGRAMS 




THE 

RECREATIONAL 

PROGRAMMER 



P.O. Box 2571 
Kalamazoo Ml 


49003 


YES! Send mine IMMEDIATELY to: 

Name 

Address 

City State Zip_ 

□ My check is enclosed. 

Bill my O Mastercharge # 

D Visa Expires— 


BIPOLAR RAM 



ACCESS TIME (SECONDS) 


Fig. 3. Access time vs price comparison of various popular memory 
technologies. CCD and magnetic bubble memory systems are filling 
the gap between high-speed semiconductor memories and slower- 
moving surface memories. Cost for all memory systems has already 
decreased dramatically , and this trend is expected to continue. This 
means that the cost for all memory devices should drop by a factor 
of 10 in the next 10 years. 


with a fast access time. And 
speaking of fast access time, 
experiments are being carried 
out with both logic and memory 
chips that will have an on-chip 
delay of about half a nano- 
second. 

Laser, hologram and high-res- 
olution microfilm also hold 
promise for memories in the not- 
too-distant future. Already, a 
Dallas TX photography firm has 
recorded 1500 pages of a King 
James Bible on a glass plate 
about half the size of a dime. 

It will be years before these 
fantastic memories become 
available on the market, but 
when they do, they will give the 
memory explosion a push such 
as the magnetic bubbles and 
CCDs are doing now. 

Archival Memory 

Archival memory is perhaps 
the most fantastic (and one of 
the most expensive) mass- 
storage devices yet invented. In- 
vented by the Precision Instru- 
ment Company, it is classed as 
a high-capacity secondary 
memory. This mechanism can 
store an incredible trillion bits, 
with an average access time of 
five seconds. That is about 850 
bytes for every man, woman and 
child in the United States! 

The beam from an argon laser 
records binary data by burning 
microscopic holes in a thin film 
of metal coated on a strip of 
polyester sheet. The strip of 
metalized polyester, called a 
data strip, is read and written by 


being carried on a rotating 
drum. Each data strip can store 
2.9 billion bits— the equivalent 
of 625 reels of standard mag- 
netic tape— in less than one per- 
cent of the volume. 

A “strip file” provides storage 
of 400 data strips, thus allowing 
access to about 145 billion 
bytes on-line. The time to ac- 
cess data on any data strip in 
the file is about five seconds. 
Within the same strip, data can 
be located in 200 milliseconds. 
The read-and-record rate is 
about 4,000,000 bits a second. 

Obviously, the price and 
capabilities of this system are 
far beyond the budget and 
needs of any computer-hobbyist 
or time-sharing system. I men- 
tion this memory device here in 
the interest of keeping the com- 
puter enthusiast up to date on 
the newest mass-storage 
devices. 

All the memory systems men- 
tioned in this article have cer- 
tain advantages (speed, capaci- 
ty or nonvolatility) over one 
another. Of course, none of 
these memories can be ex- 
pected to be all things to all peo- 
ple. 

Despite this, however, 
memories such as CCDs and 
magnetic bubbles can and will 
undergo a huge increase in 
popularity in the next few years. 
In the next 10 to 15 years, all 
memory systems are expected 
to undergo a price reduction of 
an order of magnitude per bit of 
data stored. ■ 
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Here’s why . . . 

Production costs drop and manufacturing 
efficiency rises when you deliver more than 
100,000 TRS-80® Model I systems built in 
your own factories in less than two years. 
No other computer — ever — has had cus- 
tomer acceptance on such a scale. 


Sure, TRS-80 Model I is the price leader, but 
then you know better than to make your 
decision based on price alone. You’ve got to 
be convinced you get 1) full quality and fea- 
tures, and that 2) our more than 100 service 
locations furnish faster service, and that 3) 
we continue to add new software and 
hardware for TRS-80, even though our list is 
already one of the industry's longest. 


*499 $ 849 


Was s 599 last year Was $ 988 last year 

New Model I/II Catalog 

Come in and get your copy of our new 24-page 
computer catalog and you’ll decide that TRS-80 
is your unique opportunity to own a 
full-featured, fully serviced, fully supported 
microcomputer at a really nice price. 


Level I — 4K 
Ideal Starter 
System 


Level II — 16K 
Advanced System 
with Calculator Keypad 


Do TRS-80's new lower prices 
mean you get 
“cheaper” 
computers? 



Retail prices may vary at individual stores and dealers. 


New TRS-80 Model n 


A bigger, more powerful “brother" to the TRS-80. 
Completely new, it’s a business microcomputer 
with capabilities beginning where Model I 
approaches upper limits. Storage capacity up to 
2 megabytes. Order now for early delivery. 


*3450 

Vt . -Megabyte 
Basic System 



These two cards honored 
at most Radio Shack stores 


Radio /haek 

The biggest name in little computers® 

A Division of Tandy Corporation • Fort Worth, Texas 76102 
Over 7000 Locations in 40 Countries 
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Stringy Floppy Encore 


Last month we reviewed the 6800/S-100 Stringy Floppy. This month — the TRS-80 version. 


Jim Perry 
Microcomputing 
Projects Editor 


T he Exatron Stringy Floppy 
has been available for some 
time, for 6800 and S-100 sys- 
tems, but a version designed for 
the Radio Shack TRS-80 has on- 
ly recently been developed. A re- 
view, by Bill Harvey, of the 6800 
version appeared in the October 
1979 issue; this month we re- 
view the TRS-80 version, identi- 
cal mechanically- but even 
easier to use as all the software 
needed is in a 2708 EPROM built 
into the Stringy Floppy itself. 

For the benefit of those read- 
ers who missed last month’s ar- 
ticle, a short description of the 


The exterior of a Stringy Floppy. 
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Stringy Floppy mechanics is in 
order. The biggest drawback in 
using any small computer sys- 
tem is the data storage medium, 
an audio cassette recorder of 
dubious reliability and perfor- 
mance. If God had intended cas- 
sette recorders to store com- 
puter data He (or She?) would 
have given them far greater 
bandwidth, as the only way to 
store programs and data on an 
audio cassette is to do it very 
slowly — with your fingers 
crossed. Another alternative is 
to use a floppy disk unit, which 
will record and retrieve data 
orders of magnitude faster than 
any cassette-based system, but 
the cost is also orders of mag- 
nitude greater. The third way is 
to use a Stringy Floppy, nearly 
the speed of a floppy disk at 


nearly the cost of a cassette 
recorder. 

The basis for the Stringy Flop- 
py is an endless-loop magnetic 
tape contained in a housing 
about the size of one of the new 
micro-sized dictating cassettes 
(approximately half the size of a 
normal cassette). This whole 
unit is called a “wafer”; they 
come with 5, 10, 20 or even 50 
feet of tape inside. Obviously, 
the longer the tape the more 
data the wafer can store; with 5 
feet of tape, the wafer can hold a 
4K BASIC program. Because the 
device is specifically designed 
for computer use, it can record 
information much more densely 
than an audio system modified 
for use with computers. Techni- 
cally inclined readers will be in- 
terested to learn that the data is 


(Photograph courtesy of Exatron) 


encoded with parity bits and 
uses a bi-phase self-clocking 
technique. What this means to 
nontechnical readers (and all 
users) is amazing reliability! 

Because the unit is designed 
for a specific purpose it is not 
suitable for use in the house or 
office (unlike the normal cas- 
sette recorders, which can be 
used as ordinary cassette re- 
corders), but as a direct result, 
there are no superfluous con- 
trols or knobs — in fact, there are 
no controls or knobs, just two 
red lights to indicate what the 
unit is doing. All control is under 
software instruction, so making 
mistakes is difficult (how many 
programs have you saved with- 
out pressing the record 
button?). 

Checking It Out 

Connection of the Stringy 
Floppy to the TRS-80 is easy — it 
just plugs into the back of the 
keyboard. Multi-way adapter 
cables are available for systems 
that need additional devices 
plugged into the keyboard 
(screen printers, etc.). After 
powering-up the system, enter 
the SYSTEM command, fol- 
lowed by the instruction /12345. 
In a twinkling of an eye the dis- 
play comes up with ‘EXATRON 
STRINGY FLOPPY VERSION 
3.T, the software for its opera- 
tion having been patched into 
the Level II operating system. As 
far as BASIC is concerned, it 
now has three extra commands: 
@NEW, ©SAVE and @LOAD. 

All the new commands are 
suffixed with a single digit in the 
range 1 through 9. This enables 
selective erasing of old data and 



storage of up to nine separate 
programs per wafer. The © NEW 
command writes a regular pat- 
tern on the wafer, and then 
reads it back to verify the integri- 
ty of the wafer. If a suffix is not 
used, the software defaults to a 
1 and writes over the whole 
wafer. If a suffix is used, then 
the file named and all files after 
it are deleted. For example, on a 
wafer with eight files, the com- 
mand @NEW5 erases files 5, 6, 
7 and 8. 

The ©SAVE command is the 
Stringy Floppy’s equivalent of 
CSAVE — it always needs a suf- 
fix digit. When executed, the 
program in memory is written to 
tape, then the wafer is read back 
and compared to the program 
still in memory . . . automatic 
verification! One thing to watch 
is that no file numbers are 
missed out; this causes the unit 
to hang up. 

If you have three files on a 
wafer, and want to save a fourth, 
you must use @SAVE4. For ex- 
ample, if you asked the com- 
puter to ©SAVE6, with only 
three files existing, the software 
would continue to search for the 
end of file 5 — and never find it 
. . . instant hang-up. As a result 
you must always keep a record 
of what files are on each wafer; 
filing cards are ideal. 

The ©LOAD command is the 
Exatron equivalent of CLOAD, 
with no buttons to press. If no 
number is specified, then the 
next file encountered is loaded; 


if a file is specified, then the 
specified file is loaded. If you 
ask for a nonexistent file, the 
unit will continue to search as 
with the @SAVE hang-up. The 
only way out of both these con- 
ditions is to press the BREAK 
key and try again, so it really is 
important to keep a record of 
each wafer’s contents. 

Both the @ SAVE and 
©LOAD commands use parity 
bits on each byte of data and a 
checksum for the entire file. 
There are only four error mes- 
sages from the software, but 
they are spelled out in full. When 
you use the @LOAD command, 
PARITY ERROR indicates that 
one or more bits of data are in- 
correct-try again. CHECKSUM 
ERROR also indicates that 
some of the data is corrupt — try 
again. 

In my six weeks’ use of the 
unit, neither of these messages 
ever appeared; every load was 
good. When I used @SAVE, only 
two messages ever turned up: 
TAPE TOO SHORT, when a pro- 
gram was far too long for the 
space left on the wafer, and 
WRITE PROTECTED, when the 
reflective disk had been re- 
moved to protect a wafer. The 
reflective disk is the Stringy 
Floppy’s main safeguard 
against erasure of wanted files, 
without it the unit will not 
@SAVE or @NEW the wafer. 

Data and Assembly Language 

For the intrepid assembly-lan- 


READY 

>8t£U 

ERASING.. D0€ 

SITING... DOfC 
>3L0AB1 

READING... IOC 


The Stringy Floppy sign-on mes- 
sage. 


ICHORY sir 

RADIO SHACK LEVEL II BASIC 

SEhITt 

:SV$TEH 

«? 12345 

DSTWN STRINGY FLCfFi VERSION 3.1 


All the commands can be seen 
in this photograph. 



Comparison between the wafer 
and a conventional cassette. 


guage programmer, the Stringy 
Floppy has five operations, 
found between locations 3000 
and 3780 (hex), that can be ac- 
cessed. These are covered fully 
in the operating manual that 
comes with the unit. Briefly, ad- 
dress 3000 is the location of the 
wind-tape-to-beginning subrou- 
tine, 3003 is the start of a read- 
data routine but needs certain 
other information specified to 
read data. 3006 is the routine to 
write data; two registers must 
contain data length and load 
location. Address 3009, when 
called, will write an end-of-data 
mark, and 300C is for writing 
data files onto a wafer. BASIC 
programs and data cannot be 
mixed on the same wafer. 

Wrap-up 

If you consider the cost 
(around $250) and the speed (4K 
load in seconds), the Exatron 
Stringy Floppy seems to be a 
useful addition to the expanding 
range of TRS-80-related prod- 
ucts. In the six weeks that I used 
the unit, not once did any data J 
program material misload or be- 
come corrupted; reliability was 
excellent. 

The unit comes with a com- 
prehensive instruction manual, 
one-year warranty and, best of 
all, a 30-day, unconditional, 
money-back-if-not-happy guar- 
antee. 

Exatron Corporation, 3555 
Ryder Street, Santa Clara CA 
95051. ■ 


MEMOREX 

Floppy Discs 

Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity 1-1000. Visa, Mastercharge 
accepted Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 




* D - Disk System Only • TO-Tapa or Disk Laval II • 


Compress - IT.? $24.95 

2 Programs i Remove Spaces & REM statements. Compresses 
program Into max multiple statement lines. Reduce RAM 
needs up to 50)1. 

Simplify -IT.? $24.95 

3 Programs. Lists In single statement lines. Searches & 


Finds requested text or key commands. Lists all variables 
used in program. 


TEXT. 1 ? $49.95 

A Combination Text Processor A ELECTRIC FILING CAU1NET. 
WRITE EDIT FILE Reports, Information files ■ auto Directory, 
DISK store with auto backup options. File searches by 
Title or Content on 1 to 4 Disk Drives. Formats A Prints. 

A SELF IN0EXINC UUERY SYSTEM and Word Processor. 

List’n File: Names & Things?. $34.95 

Create and maintain NAME (customer) files, sort using 
any information category. Print lists or labels. 


"Ai programs .uki/s * - ■■■ - — - - 

Indicate your preference and RAM sire. 

Bluebird's Inc. 

14 4-1 Greenview Ave. 


East Lansing. Mi. 48823 


Michigan residents add 4% sales tax. 


TRS-80 


SOFTWARE 


Send for Free Software Info Packet. 
* D -Disk System Only * TD-Tepe or Disk Level II • 

Math / Stat Pac JR $39.95 

7 Programs) Linear, multiple, polynomial, geometrical, 
exponential regression analyses. Simultaneous equations. 
Bargraph with auto axis. Plot any polynomial over any 
range (Reduce or Enlarge) with auto axis. 

DISK. 0 . $14.95 

The HUW TO ruOements of your Disk System. Interective 
with lots of dynamic examples. Helps a beginner use 
the disk system. 

Hangman/ Hangfile . T .? $19.95 

2 Programs) Educational. Create your own dynamic 
word files. User option multiple clues & subjects 
with graphics. Really fUN. 



Secret Words -Game !?. $17.95 


3 Programs) Educational A fun 4 Rind boggling. Guess 
a 2, 3,4, 5 latter word. Review 4 status options. 3 
Versions) Easiest gives lots of clues. Hardest no 
clues. 

All programs supplied on TAPE or DATA DISKETTE 
Indicate your preference and RAM size. 


VISA 


Bluebird's Inc. 

1441 Greenview Ave. 



East Lansing. Mi. 48823 ^ B50 

Michigan residents add sales tsx. 
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The Electronic Librarian 


Searching for an elusive magazine article or other information can be a frustrating and time- 
consuming endeavor. This ambitious BASIC-E program makes the task an easy one. 


Joseph Jay Sanger, M.D. 
do Bellevue/NYU Hospital 
Department of Radiology 
1st Ave. and 28th Ave. 

NYC NY 10016 


T his program represents an 
interesting and, yes, even 
useful application of a personal 
computer: a system for cross- 
indexing journals, magazine ar- 
ticles or other information. As a 
resident in radiology, I wanted 
to develop this system to cross- 
index the many radiology and 
nuclear medicine journals I had 
accumulated. Of course, this 
idea is not a new one— any rea- 
sonable medical library will 
provide access to a computer- 
ized search system— but the 
convenience of having this 
facility within one’s own home, 
coupled with the benefits of in- 
dividually customizing the sys- 
tem, make it a worthwhile 
project. 

I originally conceived of this 
project in 1975 while I was a 
medical student, but realistic 
implementation had to await 
the introduction of a viable 


mass storage device, i.e., flop- 
py disks, to my system. But it 
also needed a spark, which was 
supplied by Frederick La 
Plante, Jr.’s lucid article, “Ran- 
dom Files Illustrated,’’ pub- 
lished in the February 1978 
issue of Interface Age. Until 
reading this article, I must ad- 
mit that random files were a 
mystery to me. However, using 
his article as a guide, I have 
succeeded in producing a reli- 
able, convenient and easily 
customized method of storing, 
organizing and retrieving infor- 
mation. I believe that many peo- 
ple will be interested in im- 
plementing a similar system for 
their own use. 

That this particular package 
is a Radiology Journal Library 
is almost incidental; the sys- 
tem is actually quite flexible 
and can be tailored for almost 
any situation requiring organi- 
zation and retrieval of informa- 
tion. In fact, I have also im- 
plemented a Personal Comput- 
er Article Library with little 
modification of the program 
code. And there is no reason 
why the information to be 
organized need be written 
material at all— patients, legal 
cases, business accounts, etc., 
all can be organized and cross- 


linked along suitable common 
relationships. 

The system was written 
using BASIC-E, a CP/M-based 
compiler, primarily for its ready 
availability, simplicity of disk 
I/O coding and relative speed of 
operation. However, the sys- 
tem could be implemented, 
with relatively minor changes, 
on any disk-based BASIC com- 
puter supporting random ac- 
cess files. 

My system includes an Imsai 
8080 with 40 K of RAM, 4K of 
EPROM, a Processor Technolo- 
gy VDM-1, a Dynabyte Naked 
Terminal, two Digital System 
dual-density floppy disk drives 
and a DEC LA-36 II printer. 
However, the universal nature 
of the CP/M operating system 
ensures the transportability of 
the system into any other hard- 
ware environment, providing it 
too uses CP/M. 

The Key to the System 

The key to the system is, 
literally, the key. In order to 


conserve disk space and mini- 
mize search time, I designed a 
keyword system. I will illustrate 
the keyword system with an ex- 
ample. Let us assume that we 
wish to place into the library 
file a hypothetical acticle, “New 
Techniques in Pulmonary An- 
giography,” from the radiology 
journal, Radiology. 

Let us further assume that 
we wish to cross-index this arti- 
cle, that is, make the article ac- 
cessible under the following six 
categories: Heart, Lung, 
Angiography, Diagnosis, 
Catheterization and Technique. 
If we were to tag onto the disk 
record the strings HEART, 
LUNG, ANGIOGRAPHY, DIAG- 
NOSIS, CATHETERIZATION 
and TECHNIQUE, not only 
would we increase the size of 
the record by 53 bytes (the 
number of characters in the six 
items), but the time necessary 
to select this article from the 
library would be enormous; 
each associated cross-index 
would have to be compared, 


AC + OB + HX + BD + FT + L0-AC0BHXBDFTL0 

Example 1. 


44 Microcomputing, November 1979 


character by character, until a 
match was made. 

Instead, I have given each of 
the above cross-indices (and 
many others) a unique two- 
letter code based on a base 26 
system using the letters A 
through Y and the single digit 0. 
To associate the above keys 
with the corresponding article, 
I merely create a keyword com- 
posed of the concatenation of 
the six individual keys as 
shown in Example 1. 

As a result, instead of taking 
up 53 bytes in the file, the key- 
word only uses 12. The savings 
are even greater if more than 
six keys are used. (When multi- 
plied over the entire size of the 
library file, the savings are ac- 
tually enormous!) In addition, 
the retrieval process is greatly 
expedited via the use of key- 
words. In order to select ar- 
ticles dealing with angiogra- 
phy, the two-element string HX 
is all that need be matched in 
any given record. 

But perhaps the greatest 
benefit to be derived is that a 
keyword system allows imple- 
mentation of a core-resident in- 


dex to further expedite the 
selection process (described 
more fully below). 

Astute readers will note right 
away that there is a penalty to 
pay in using a keyword system. 
In order to encode the various 
cross-indices into keys, we 
must predefine and thereby 
limit the number of allowable 
indices, in this case to 26 x 26 
= 676 (0A through ZZ). But 
what is lost in scope is almost 
certainly made up in compact- 
ness and speed. (Actually, 676 
different keys should be more 
than sufficient for any feasible 
application!) 

In order to further save space 
within the file, the journal name 
and publication date are en- 
coded in a similar fashion and 
saved as a two-character and a 
four-character string, respec- 
tively. 

The library file (named 
RADIDATA.LIB) consists of a 
series of 128-byte records, each 
record representing a separate 
entry. A record contains six 
variables, each automatically 
enclosed in quotes and sepa- 
rated by commas by BASIC-E. 


Sample run. 

SAMPLE OPERATING SESSION 

RUN JOURNAL 

BASIC-E INTERPRETER - VER 2.3 

! RADIOLOGY JOURNAL RETRIEVAL SYSTEM ! 

Please Stand By . • • • 

J RADIOLOGY JOURNAL RETRIEVAL SYSTEM ! 


SUBEPENDYMAL LESIONS BY CRANIAL CT 
May 1978 by OSBORN ET AL 

Page 397 

4 . RADIOLOGY TUBEROUS SCLEROSIS 

May 1978 by LEE & GAWLER 

Page 403 


Command)? S 

KewJ? STOMACH 
Key}? TUMOR 

Invalid Key 

Key}? NEOPLASM 
Key}? 0 

If you want Hardcopy* type 'YES' and CTRL-P) 
Otherwise type 'NO'? NO 


Library Search for Articles Related to} 

- STOMACH 

- NEOPLASM 

1 . RADIOLOGY FILIFORM POLYPOSIS 

June 1978 by ZEGEL & LAUFER 

Page 6.15 


Command}? A 


(Room for approximately 280 Entries remains) 


Journal)? RADIOLOGY 
Date}? APR78 
Page Number}? 3 

Title}? EVOLUTION OF BASIC CONCEPTS UNDERLYING RADIOTHERAPY FROM 1949-1977 

Author)? FLETCHER 

Key}? RADIOLOGY 

Key}? THERAP8YY0Y 

Key}? HISTORY 

Key)? 0 

(Room for approximately 270 Entries remains) 


Journal)? RADD 
Date)? APR78 
Page Number)? 21 

Title)? FALSE ANEURYSMS OF THE LEFT VENTRICLE 

Author}? HIGGINS/ LIPTON/ JOHNSON ET AL 

Key)? HEART 

Key}? ANEURYSM 

Key}? SURGERY 

Key!? TRAUMA 

Key}? VASCULAR 

Key}? INFARCTION 

Key}? NECROSIS 

Key}? ANGIOGRAPHY 


That is all the Keys Allowed 


(Room for approximately 270 Entries remains) 


Journal)? 0 


i RADIOLOGY JOURNAL RETRIEVAL SYSTEM ! 


Size of Library is currently 93 Entries 


Command)? S 

Key)? ANEURYSM 
Key)? 0 

If you want Hardcopy* type 'YES' and CTRL-P* 
Otherwise type 'NO'? NO 


Size of Library is currently 91 Entries 


Command)? S 

Key)? BRAIN 
Key)? NEOPLASM 
Key)? CT 
Key)? 0 

If you want Hardcopy* type 'YES' and CTRL-P* 
Otherwise type 'NO'? NO 


Library Search for Articles Related to) 


- BRAIN 

- NEOPLASM 

- CT 

1 . RADIOLOGY EXTRA-AXIAL POST FOSSA LESIONS 

SIMULATING INTRA-AXIAL LESIONS ON CT 
June 1978 by MILLER l NEWTON 

Page 675 


2 . RADIOLOGY 


June 1978 
Page 87 


COMPUTER TOMOGRAPHY IN 

CRANIOPHARYNGIOMAS 

by FITS* WORTZMAN* HOLDATE ET AL 


3 . RADIOLOGY 


EVALUATION OF EPENDYMAL AND 


1 


3 


Library Search for Articles Related to) 
- ANEURYSM 


RADIOLOGY EXTRA-AXIAL POST FOSSA LESIONS 

SIMULATING INTRA-AXIAL LESIONS ON CT 
June 1978 by MILLER & NEWTON 

Page 675 


RADIOLOGY B-MODE ULTRASONOGRAPHY OF PROSTHETIC 

VASCULAR GRAFTS 

June 1978 by GOODING* HERZOG ET AL 

Page 763 


RADIOLOGY 2-D ECHOAORTOCARDIOGRAPHIC APPROACH 

TO DIS ANEURYSMS OF AORTA 
May 1978 by MATSUMOTO ET AL 

Page 491 


RADIOLOGY FALSE ANEURYSMS OF THE LEFT VENTRICLE 

April 1978 by HIGGINS* LIPTON* JOHNSON ET AL 

Page 21 


Command)? C 

What is the Number of the entry to be Changed 
(Obtained from the most recent Search)? 1 
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Is this the correct entry! 


June 1978 
Rase 675 


EXTRA-AXIAL POST FOSSA LESIONS 
SIMULATING INTRA-AXIAL LESIONS ON CT 
by MILLER ft NEWTON 


? YES 

Here are the Keys for this entry* 


BRAIN 

ANEURYSM 


NEOPLASM 
POSTERIOR FOSSA 


What Item to be Changed? KEY 
Add» Chande or Delete a Key}? A 
What is the Key}? HEAD 
What Item to be Chanaed? 0 
Here is the updated entry* 


1 


RADIOLOGY 


June 1978 
Paae 675 


EXTRA-AXIAL POST FOSSA LESIONS 
SIMULATING INTRA-AXIAL LESIONS ON Cl 
by MILLER & NEWTON 


Here are the Keywords} 


BRAIN 

NEOPLASM 

CT 

ANEURYSM 

POSTERIOR FOSSA 

HEAD 

Do you want to! A 

bort the editr C hange another itenn 

or are you D one? 

D 


! RADIOLOGY JOURNAL RETRIEVAL SYSTEM ! 

Size of 

Library is currently 

93 Entries 

Command!? X 



Commands ! 



A dd an entry 
C hanae an entry 
D elete an entry 
F orm a new Index 



L ist Keys or Journals 


Cl uit the Library 



S earch the Library 


Command!? LIST 



Do you want a List of Keys or Journals? 

JOU 

AJR 

RADIOLOGY 

SIR. 

JNM 

SNM 

RCLINICS 

Type 'C' to Continue? C 


! RADIOLOGY JOURNAL RETRIEVAL SYSTEM ! 

Size of 

Library is currently 

93 Entries 

Command!? LIST 



Do you want a List of Keys or Journals? KEYS 

ANGIOGRAPHY 

ARTERIOGRAPHY 

ARTHROGRAPHY 

ANASTAMOSIS 

ANESTHESIA 

ANATOMY 

AORTA 

ARM 

ARTERY 

APPENDIX 

ANEURYSM 

ANKLE 

ADRENAL 

ALLERGY 

ABNORMALITY 

AVM 

ATROPHY 

ARTHRITIS 

ABSCESS 

ASEPTIC 

ABDOMEN 

BYPASS 

BILIARY 

BRAIN 

BREAST 

BLADDER 

BLOOD 

BILE DUCT 

BONE 

BARIUM 

BRONCHIECTASIS 

BACTERIA 

BENIGN 

BE 

BIOPSY 

BRAINSTEM 

COLON 

COMPUTER 

COMPARISON 

CATHETERIZATION 

CT 

COLONOSCOPY 

Type 'C' to Continue? C 


CEREBRUM 

CHOLECYSTOGRAPHY 

CHEST 

CYST 

CALCULUS 

CALCIUM 

COLOSTOMY 

CARCINOID 

CALCIFICATION 

COLITIS 

CONTRAST 

CERVICAL 

COLLAGEN VASCULAR 

DISEASE 



CEREBELLUM 

CSF 

DOSE 

DIAPHRAGM 

DYNAMIC 

DEVELOPMENT 

DIAGNOSIS 

DUODENOGRAPHY 

DUODENUM 

DATA PROCESSING 

DYSOSTOSIS 

DEATH 

DISEASE 

DISLOCATION 

ESOPHAGUS 

EMBOLIZATION 

EMISSION 

ELBOW 

ENDOSCOPY 

ENDOCRINE 

ECONOMICS 

EQUIPMENT 

EYE 

EAR 

ERROR- 

EMPHYSEMA 

EMBOLUS 

EMPYEMA 

EDEMA 

Type 'C' to Continue? 0 


{ RADIOLOGY JOURNAL RETRIEVAL SYSTEM ! 

Size of 

Library is currently 

93 Entries 


Command}? F 


Forming a new Index 


Savina updated Index' File 


! RADIOLOGY JOURNAL RETRIEVAL SYSTEM } 


Size of Library is currently 93 Entries 


Command}? SEARCH 

Key}? RADIOLOGY 
Key.*? THERAPY 
Key}? 0 

If you want Hardcopy» type 'YES' and CTRL-Pr 
Otherwise type 'NO'? NO 


Library Search for Articles Related tol 


- RADIOLOGY 

- THERAPY 


April 1978 
Paae 3 


EVOLUTION OF BASIC CONCEPTS 
UNDERLYING RADIOTHERAPY FROM 
1949-1977 
by FLETCHER 


Command!? DEL 


What is the Number of the entry to be Deleted 
(Obtained from the most recent. Search)? 1 


Is this the correct entry! 


April 1978 
Paae 3 


EVOLUTION OF BASIC CONCEPTS 
UNDERLYING RADIOTHERAPY FROM 
1949-1977 
by FLETCHER 


Entry Deleted from Library 


i RADIOLOGY JOURNAL RETRIEVAL SYSTEM 


Size of Library is currently 92 Entries 
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"02’7‘7801’7‘104'7‘NEW TECHNIQUES IN PULMONARY ANGIOGRAPHY”, 
"HOROWITZ AND VEIT’V'ACOBHXBDFTLO,” 

Example 2. 


These variables represent, in 
sequence: 

1. Encoded journal name 

2. Encoded date of publication 

3. Page number 

4. Title of article 

5. Author’s name(s) 

6. Keyword 

A sample record is shown in Ex- 
ample 2. 

At all times, an index is kept 
in the machine RAM space. 
This index is actually a list of all 
of the keywords found in the li- 
brary file, in the exact sequence 
they appear in the file. It is from 
this index that selection of ar- 
ticles is made; only afterwards 
are the appropriate library ar- 
ticles actually retrieved from 
the diskette in a random access 
manner. The advantage of this 
index system is that selection 
and sorting can take place in 
RAM at maximal speed, rather 
than laboriously swapping 
records to and from the 


diskette. 

One more item should be ex- 
plained. Rather than construct- 
ing this index each time the 
system is turned on, I have 
elected to store the index itself 
as a random access file. Upon 
turn-on, this index file is read 
into core, obviating the need to 
generate the index de novo 
each time and consequently 
saving considerable time. The 
name of this index file is “RA- 
DIINDX.LIB,” which, just like its 
core-resident image, consists 
of a linear list of the keywords, 
such as: 

"FHWIXJVKSH5U0S0A” 

“DFIEHJFOSKC” 

“LDFIUF” 

"AOAFLDKGHDKC” 


e 

t 

c 

Whenever a change is made 
to the library file, simultaneous 


changes are made to the index 
file and its core image. This en- 
sures compatibility, at all 
times, between the library file, 
RADIDATA.LIB, and its index 
file, RADIINDX.LIB. (As ex- 
plained under the section de- 
scribing the FORM command, a 
new index file can be regenerat- 
ed at any time, if need be.) 

The System 

The system consists of three 
modules. The Main Program 
Module (Program A), entitled 
“JOURNAL,” contains all rou- 
tines to create, modify and 
search the library file. A 
separate, self-contained Sort 
Program Module (Program B) 
named “RADSORT,” which will 
sort the library file by date of 
publication (not absolutely 
necessary, but it is nice to have 
your selected references come 
out of the file in chronological 
order), is also provided. The 
third module (Program C), enti- 
tled “KYEXPAND,” is a routine 
that allows you to increase the 
number of keywords under 
which data is accessible, with- 
out disturbing the integrity of 
any previously encoded infor- 


mation. Both utility modules 
are further described below. 
This separation of function was 
done because the Sort and Ex- 
pansion programs use up a fair 
amount of core that could bet- 
ter be used maintaining larger 
library files. 

Program Commands 

Commands may be entered 
by typing either the whole com- 
mand word or only the first let- 
ter, followed by a carriage 
return. 

ADD— The Add command is 
used to add an entry to the 
library file. When this com- 
mand is entered, a survey is 
made of the amount of free 
core currently available, and an 
estimate is made of the approx- 
imate number of additional en- 
tries allowable. (Usually, the 
limiting factor to the size of the 
library file is the amount of free 
core devoted to the resident in- 
dex file, not the amount of 
space on the diskette.) The 
computer will then demand 
user input concerning the entry 
to be made. A hypothetical ex- 
ample is shown in Example 3, 
with the computer prompts on 
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Journal? 

RADIOLOGY 

Date? 

JANUARY 1978 

Page Number? 

104 

Title? 

NEW TECHNIQUES IN PULMONARY ANGIOGRAPHY 

Author? 

HOROWITZ AND VEIT 

Key? 

LUNG 

Key? 

ANGIOGRAPHY 

Key? 

TECHNIQUE 

Key? 

0 

Example 3. 


What is the number of the entry to be changed? 

Example 4. 


the left; the user responses are 
on the right. 

Note: Double quotation 
marks are never to be included 
in the title; use single quotes in- 
stead. They are not valid char- 
acters in a BASIC-E disk file! 
Also, since BASIC-E does not 
support a LINE INPUT com- 
mand, commas are not allowed 
for any input (title or author). In- 
stead, use a backslash (/); there 
is a routine built into the ADD 
section which will convert it to 
commas on the disk file. Note 


also that a 0 is typed to end the 
entry. (Generally, a response of 
0 to any computer prompt will 
return to the Command Mode 
entry point.) 

At this point, the entry will be 
added to the existing library file 
on the diskette. The computer 
will then prompt again for an- 
other addition by again typing 
the query: 

Journal? 

Additional entries may now be 
made or a response of 0 will 
elicit the current count of ar- 


ticles in the library and will 
return control to the Command 
Mode. 

As mentioned above, both 
the date and journal name are 
encoded before being put into 
the library file. An indirect 
benefit of this process is that 
some shorthand is allowed in 
entering these data. The way 
this system is set up, the jour- 
nal name need only be speci- 
fied by the first three letters of 
its name, and the date need 
only be specified by typing the 
first three letters of the month 
and the last two digits of the 
year. An example of this is 
shown below: 

Journal? RAD 

Date? JAN 78 

(It should be noted that the 
names of the various journals 
in the DATA statements have 
been abbreviated such that the 
first three letters are unique for 
each journal. If it is impossible 
or awkward to do this in anoth- 
er customized system, the pro- 
gram will have to be suitably 
altered to scan more than the 
three characters I have chosen 
to use.) 

CHANGE— The CHANGE com- 


mand allows you to edit any en- 
try in the file. The computer will 
prompt you as in Example 4. 
(The number of the entry is ob- 
tained from a SEARCH, as de- 
scribed below.) When the ap- 
propriate number is entered, 
the computer will display the 
corresponding entry, along 
with another prompt (see Exam- 
ple 5). If it is not the correct en- 
try, type ‘NO’ and the computer 
will remind you that it is now 
time to: 

Conduct another Search and repeat 

If it is the correct entry, a ‘YES’ 
response will elicit a listing of 
the associated keys for your 
persual, followed by yet an- 
other prompt: 

Here are the Keys for this entry: 

LUNG ANGIOGRAPHY TECHNIQUE 
What item to be changed? 

At this point, several responses 
are valid: 

JOURNAL (or ‘J’) 

DATE (or ‘D’) 

PAGE (or ‘P’) 

TITLE (or T) 

AUTHOR (or ‘A’) 

KEY (or ‘K’) 

0 return to Command Mode 

Further computer prompts 
are generated as necessary to 
facilitate the editing process 
for each of the above cate- 
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RADIO SHACK COMPUTER OWNERS 
TRS-80 MODEL I AND MODEL II 



MONTHLY 

NEWSLETTER 


• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNER S CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
AND MORE 


PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

• INVENTORY CONTROL 

• STOCK MARKET ANALYSIS 

• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 

• EXTEND 16-DIGIT ACCURACY TO TRS-80 FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

• NEW DISK DRIVES FOR YOUR TRS-80 

• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80 

• A HORSE SELECTION SYSTEM*** ARITHMETIC TEACHER 

• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS) 

• RANDOM SAMPLING***BAR GRAPH 

• CHECKBOOK MAINTENANCE PROGRAM 

• LEVEL II UPDATES***LEVEL II INDEX 

• CREDIT CARD INFORMATION STORAGE FILE 

• BEGINNER’S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
LANGUAGE 

• LINE RENUMBERING 

• AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN -80, FINANCIAL APPLICATIONS PACKAGE, 
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) . . . AND 



WORD PROCESSING PROGRAM (Cassette or Disk) 

For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 


LEVEL II RAM TEST - 


Checks random access memory to ensure that all memory locations are working properly. 


I SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80 PROGRAMS AVAILABLE 
| ON CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTION OR SAMPLE ISSUE. 


ICQMPLITRQNICS; 

MA-n-ev/uicnGAL appucatoms sc e*/)ce'~ 

Box 149 New City, New York 10956 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979) 

NEW SUBSCRIPTION RENEWAL 



HOUR 

24 ORDER 
LINE 

(914) 425-1535 



CREDIT CARD NUMBER EXP. DATE _ 

SIGNATURE 

NAME 

ADDRESS - 

*** ADD $6/YEAR (CANADA, MEXICO) • ADD $12/YEAR AIR MAIL OUTSIDE OF U.S.A., CANADA & MEXICO *** 


Reader Service — see page 227 
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RADIOLOGY 
January 1978 
Page 104 

Is this the correct entry? 

NEWTECHNIQUES IN PULMONARY ANGIOGRAPHY 
by HOROWITZ AND VEIT 


Example 5. 


If you want hardcopy, type ‘YES’ and CTRL-P; 
Otherwise type ‘NO’ 

Example 6. 


gories. When the 0 is typed, 
before returning to Command 
Mode, the edited entry is 
displayed, and you are given 
the option to abort the edit and 
leave the original entry un- 
changed, change yet another 
item or signify that you are 
satisfied with the changes and 
are done. 

DELETE— The DELETE com- 
mand is used to simply remove 
a specified entry from the 
library file. The prompting is 
similar to that used in the 
CHANGE command; the num- 
ber of the entry is requested, 
the entry is displayed and upon 
your OK, the entry is deleted. 

FORM— The FORM command 
is used to form a new index file 
and core-resident index. This 
command, ideally, should 
never be needed. Situations 
that may require it include a 
crash of the old index file on the 
library diskette or when you 
suspect that the index image in 
core is not quite kosher; that is, 


it doesn’t accurately corre- 
spond to the library file on 
diskette. (You may suspect this 
when an entry isn’t selected 
by the keys that have previous- 
ly been associated with that 
entry.) 

LIST— The LIST command is 
used to remind you of two 
things: the names of the jour- 
nals currently included in the 
library and the currently ac- 
ceptable keys. The prompt is: 

Do you want a List of Keys or Journals? 

The choice is entered, and the 
appropriate list is then dis- 
played. (Like all of the outputs 
in this system, the display is 
formatted for a 64 x 16 
character terminal device.) 

QUIT— The QUIT command is 
merely a graceful exit from the 
program and a return to the 
CP/M operating system; all files 
are closed appropriately and 
the machine politely says ‘Bye’. 

SEARCH— The SEARCH com- 
mand is the way to select en- 


tries from the library. It allows a 
class of articles to be selected 
on up to eight different keys. 
Using our example from above, 
here is how it works: 

Key? LUNG 

Key? 0 

TheOtellsthe computer that all 
search keys have been entered 
(in this case, only one key has 
been specified). The computer 
will then reply as in Example 6. 
This hard-copy option is only 
available if you have im- 


plemented the CP/M LST: de- 
vice driver and, of course, if you 
have a printer (CTRL-P refers to 
control P and is one of CP/M’s 
ways of turning on the printer). 

In this example, the Search 
routine will scan the entire li- 
brary file, select all articles hav- 
ing the key ‘LUNG’ associated 
with them and display them. Of 
course, more than one key (up 
to eight) may be specified for 
selecting classes of more 
specialized articles. An exam- 
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pie of this is shown below. 

Key? BRAIN 

Key? INFARCTION 

Key? DIAGNOSIS 

Key? TOMOGRAPHY 

Key? AXIAL 

Key? COMPARISON 

Key? RADIONUCLIDE SCAN 

Each selected article 
displayed by the Search com- 
mand is numbered consecu- 
tively, beginning with 1. It is 
these arbitrary numbers that 
are referred to when the 
CHANGE and DELETE com- 
mands query “What is the 
number of the entry ” 

The Sort Program Module 

For reasons mentioned 
above, the Sort Program is 
distinct from the Main Pro- 
gram. The Sort Program will 
take the library file and sort it in 
chronological order, from the 
oldest article through the most 
recent. It is a sort-in-place 
algorithm, which means that it 
alters the original library 
file— and, as it prudently warns 
you before beginning, it is wise 


to have a backup library file on 
another diskette before sorting 
(you never know when a power 
glitch will come along). The 
Sort Program will also create a 
sorted index file, as well. To run 
the Sort Module, merely “RUN- 
E” it using the BASIC-E run- 
time package, as with other 
BASIC-E programs. 

I must confess that I am 
somewhat naive when it comes 
to programming. This Sort Pro- 
gram, while basically a Shell- 
Metzner sort (see “A Com- 
parison of Sorts” by John Grillo 
in Creative Computing , Vol. 2, 
No. 6, Pg. 76), is almost certain- 
ly not the most clever or the 
fastest that could have been 
written. But it does work. Never- 
theless, I would be glad to see 
someone improve on it and 
publish a short piece telling us 
how. 

The Expansion Module 

The Key Expansion Module 
(“KYEXPAND”) is designed to 
facilitate an increase in the 


number of keywords under 
which the data is organized. 
The keywords are listed in a 
series of DATA statements at 
the end of the Main Program 
Module. They are listed in a 
rough alphabetical order (by 
the first letter only) in order to 
make the LIST command (de- 
scribed previously) easier to 
use. 

From time to time, you will 
come across articles (or infor- 
mation) that are not easily 
classified under the existing 
keywords or you may merely 
want to increase the depth of 
classification by adding addi- 
tional keywords. Ideally, the ad- 
ditional keywords should be ad- 
ded to the DATA list in alpha- 
betical order. However, this will 
disturb the correspondence 
between the key codes in the 
disk files and the intended 
keywords. 

The KYEXPAND Module, 
when properly used, will re- 
calculate the key codes, taking 
into account the newly added 


keywords, and adjust the codes 
in both the RADIDATA.LIB and 
the RADIINDX.LIB files ap- 
propriately. The net effect will 
be proper correspondence be- 
tween all key codes on the disk 
and the intended key words. 

To properly use the KYEX- 
PAND Module, the following 
steps should be followed care- 
fully. 

1. Make sure that the key- 
word DATA statements at the 
end of the KYEXPAND Module 
and the Main Program Module 
are identical. If they are not, 
make changes in KYEXPAND 
Source to ensure identity. 
(Make sure that the keyword 
DATA list is the current list.) 

2. Add additional DATA 
statements following the key- 
word DATA statements, in 
pairs, containing first the 
keyword in the list that is to 
PRECEDE the new addition and 
then the new keyword (separat- 
ed by a comma). Terminate 
these additional DATA 
statements with a dummy 
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216 

217 

REM 

231 

REM 

235 

REM 

237 

238 
238 . 5 

218 

REM 

220 

221 

REM 

300 

REM 

REM 


310 


IF 1=1 THEN Kl*="? GOTO 217 
K1*=LEFT* (KY* t ( I- 1 >*2) 

KY*=K1*+K*( J1+K2* REM FORM NEW KEY 

INDEX* (TEMP. POINTER )=KY* REM UPDATE INDEX LISTING 
GOTO 204 


DELETE AN EXISTING KEYWORD 

wMl 1 INPUT * What is the? Keyword to he Deleted? '?K*(J) 
IF K*( J>="0' THEN 204 
EK=0? GOSUB 140 
IF FK=1 THEN 204 

FIND KEYWORD IN KEY 

FOR 1 = 1 TO <LEN(KY*)/2) 

IF MID* (KY* * 2*1-1 f 2)-K*( J) THEN 237 

NEXT I 
PRINT 

PRINT'This Key not applicable to this e?ntry ' 

GOTO 204 


DELETE THE KEYWORD 

IF 2*I=LEN<KY*> THEN K2*="? GOTO 238 
K2*=RIGHT $ ( KY* * LEN ( K Y* ) -2*1 ) 

IF 1 = 1 THEN Nt*=' ' ? GOTO 238.5 
K1*=LEFT* < KY* r 2*1-2 ) 

KY*=K1*+K2* 

INDEX* (JJ)=KY* 

GOTO 204 

PRINT "Invalid Input' 

GOTO 204 


PRINT AN ENTRY'S KEYWORDS 

FOR 11=1 TO <LEN(KY* )/2) 

PRINT TAB( < < (I.T-INK \ 1 1 - 1 )/3)*3> -1)*20) + 1> ? i \ 
GOSUB 700 REM DECODE KEY 
PRINT KEY* (STRING . NO > ? 

IF INT ( II/3)=II/3 THEN PRINT 

NEXT II 

IF INK 1/3)01/3 THEN PRINT 

print: return 

DELETE AN ENTRY 


IS=(): A*='Deletad" 

GOSUB 310 REM FIND AN ENTRY 

IF IS=1 THEN GOTO 35 REM FOUND WRONG ENTRY 

DELETE KEY FROM INDEX 

INDEX* ( J) = '()' 

NUl L-=NULLT1 

CLEAR ENTRY FROM FILE 

KY*='(>'? GOSUB 900 

PR INT CHR* ( CLEAR . SCREEN ) 

PRINT* Entry Deleted from l ibrary ' .PRINT 

PRINT ? PRINT ? GOTO 35 

PRINT CHR* ( CLEAR . SCREfc N ) 

PRINT "What is the Number of the entry to be "?A* 

INPUT ■ (Obtained from the most recent Search) '»I 
IF 1=0 THEN 40 

IF I >NtJMBER » SPOOL THEN PR INT I PRINT? \ 

PRINT* Invalid entry number' ? \ 

GOTO 312 
J=SPOOL ( I ) 

IF J>EXTENT THEN 312 

PRINT 'PRINT ' Is this the correct ent l y ?' : PRINT i PRINT 

M=I ? GOSUB 5^0 F\EM PRINT THE ENTRY 

KY*=DUM* 

INPUT N*J N*=LEFT*(N*» 1 ) 

IF N*= * Y * THEN RETURN 


513 NUMBER. INDEX »KEYS=(LEN( INDEX* (J) )/2> 

FOR 1=1 TO NUMBER. SEARCH, KEYS 

FOR K=1 TO NUMBER. INDEX .KEYS 

IF MID*(KY*»2*I-1 »2) = \ 

MID* ( INDEX* ( J) »2*K-1»2) THEN \ 
515 

NEXT K 
GOTO 519 

515 NEXT I 

516 SPOOL ( M > * J 

GOSUB 540 REM PRINT ENTRY 

M= M+l 

519 ABORT »FLAG=0 

GOSUB 550 REM POLL KEYBOARD 

IF ABORT. FLAG=1 THEN 520 
NEXT J 

520 NUMBER. SP00L=M~1 
RETURN 

REM CLEAR SPOOL MATRIX 

530 FOR 1=1 TO EXTENT 
SPOOL ( I ) =0 

NEXT I 
RETURN 

REM PRINT AN ENTRY 

540 READ #1 f J? MG* r DATE * > PAGE* » TITLE* t AUTHOR* r DIJM* 

541 PRINT M? ' . ' ? 

PRINT TAB( 7 ) ? JOURNAL* ( UAL ( MG * ) ) f 
PRINT TAB (25)? 

IF LEN( TITLE*) < DASHES-26 THEN PRINT TITLE*? GOTO 545 
REM BREAK TITLE INTO MULTIPLE LINES 

TEMP . TITLE*=TITLE* 

542 FOR JJ=DASHES-26 TO 1 STEP -1 

IF MID* (TEMP. TITLE*, JJ,1)=' * THEN 543 

NEXT JJ 

543 TITLE 1 *=LEF T* ( TEMP . T I TLE* r JJ-1 ) 

T I Tl.E2*=R I GHT * ( TEMP .TITLE* , LEN < TEMP .TITLE*) - J J ) 

PRINT TITLE 1 * ? PRINT TAD(25)? 

IF LEN( IITL.E2* ) < DASHES-26 THEN PRINT TITLE2* ? GOTO 545 
TEMP. TITLE*=TITLE2* ? GOTO 542 

545 PRINT TAB ( 7) ? MONTH* ( UAL ( RIGHT* ( DATE* » 2) ) ) ? ' 19'? 

PRINT LEFT* ( DATE* r 2) ? 

PRINT TAB ( 25 ) ? ' by '? AUTHOR* 

PRINT TAB( 7 > ? ' PaSe ' ?PAGE* 

PRINT 

RETURN 


REM KEYBOARD POLL ROUTINE TO BREAK LISTING 

REM (TYPE 'O' TO ABORT) 

550 IF (INP( KEYBOARD. DATA. PORT) AND 127) <> 48 THEN RETURN 

GOSUB 509 REM PRINT LINE OF DASHES 

IF PRINTER . FLAG* = *Y' THEN 507 REM TURN PRINTER OFF 
ABORT. FLAG=1? RETURN 

REM LIST KEYS AND/OR JOURNALS IN LIBRARY 

600 PRINT CHR* (CLEAR. SCREEN) 

INPUT'Do you want a List of Keys or Journals' ?A* 

PRINT CHR* (CLEAR. SCREEN) 

A*=LEFT*(A*f 1) 

IF A*='J' THEN 620 
IF A*<> " K “ THEN 35 

REM LIST KEYS 

FOR 1=1 TO NK 

PRINT TAB( ( ( (I--INT( ( 1-1 ) /3 ) *3 > -1 )*20)+l ) ?\ 

KEY* ( I ) ? 

IE INT ( 1/3 ) =1/3 THEN PRINT 
IF INT (I/42)=I/42 THEN GOSUB 650 
IF A* ='0' THEN GOTO 35 
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312 PRINT 5 PRINT "Conduct another Search and repeat* 

print: is=it return 

REM QUIT THE LIBRARY 

400 PRINT CHR*< CLEAR. SCREEN) 

PRINT TABU7)**This Session is Terminated ... Due ! * .PRINT J PR INI 

print : print: print 

STOP 

410 PRINf IAB< 18) * ’Savins! updated Index File* :PRINT:PRINT 

print:print 

FOR 1=1 TO EXTENT 

PRINT #2*1* INDEX* ( I > 

NEXT I 

PRINT #2 * I * EOF* 

RETURN 

REM SEARCH THE LIBRARY 

500 PRINT CHR* ( CLEAR . SCREEN ) 

FOR J=1 TO MAX. KEYS 

K*< J)=* ’ 

NEXT J 

FOR J=1 TO MAX. KEYS 

501 INPUT ’Kea: "*K*<J> 

IF LEFT*(K*< J) *1 >="0" THEN K*(J>=*": GOTO 503 
EK=0: GOSUB 140 
IF EK=1 THEN 501 

NEXT J 

503 GOSUB 110 REM CONSTRUCT SEARCH VECTOR 

PRINT "If you want Hardcopy* type 'YES' and CTRL-P*" 

INPUT ■ Otherwise type 'NO' * * PRINTER . FLAGS 
PRINTER . FLAG*=LEFT $ ( PRINTER . FLAG* * 1 ) 

PRINT CHR* < CLEAR . SCREEN ) 

GOSUB 509 REM PRINT A LINE OF 'S 

PRINT 

IF KYfO"* THEN 504 

PRINT TAB( 13) * "Complete Listing of All Entries* 

GOTO 505 

504 PRINT* Library Search for Articles Related to:* 

PRINT 

FOR 11=1 TO <LEN(KY*>/2) 

PRINT TAB< 16) i •- * * 

PRINT TAB < 18 ) * 

GOSUB 700 REM DECODE KEY 

PRINT KEY*< STRING. NO) 

NEXT II 

505 PRINT 

GOSUB 510 REM SEARCH INDEX FILE AND PRINT SELECTED ENTRIES 
IF NUMBER. SP00L=0 THEN PRINT TAB<20)*"No Such Articles in Library* 
PRINT: GOSUB 509 REM PRINT A LINE OF 'S 


506 

PRINT : PRINT 

IF PRINTER. FLAG*<>*Y* THEN 40 


507 

PR I NT J PR I N 1 J PR I NT : PRI NT : PR I N f I PR INT 
PRINT'Type any Character followed by 

CTRL-P 

RFM 

INPUT* to turn off the Printer " *AA* 
GOTO 35 

PRINT A LINE OF 'S 


509 

DASHES=64 


REM 

IF AA*‘ * Y ■ THEN DASHE S--72 
FOR 1=1 TO DASHES 
PRINT *-** 

NEXT I 
PRINT 
RE TURN 

SEARCH INDEX FILE 


510 

h=i 


511 

GOSUB 530 REM CLEAR SPOOL MATRIX 
NUMBER ♦ SEARCH . KE YS= ( LEN < K Y* ) /?. > 



FOR J=1 TO EXTENT 

IF INDEX* ( J) h*0" I HEN 519 
IF NUMBER • SEARCH . KEYS'-O THEN 

516 


REM 

620 


REM 

650 

REM 

700 

720 

740 

REM 

750 

760 

770 

REM 

800 

REM 

900 

REM 

REM 

REM 

REM 


NEXT I 

IF INK 1/3)01/3 THEN PRINT 
PRINT: GOSUB 650 : GOTO 35 

LIST JOURNALS 

FOR 1=1 TO NM 

PRINT TAB ( ( < <I-INT< <I-l)/3)*3)-l >*20)+lM\ 
JOURNAL* < I ) * 

IF INT < I/3) = I/3 THEN PRINT 
IF INT < 1/42) = 1/42 THEN GOSUB 650 

NEXT I 

IF INT < 1/3)01/3 THEN PRINT 
PRINT: GOSUB 650: GOTO 35 

PAUSE ROUTINE 

INPUT * Type 'C' to Continue* f A* 

RETURN 


DECODE A KEY 

SI *=MID*(KY* *2*1 1-1*1) :S2*=MID*(KY*» 2*11*1) 

IF S1*="0* THEN S1=0: GOTO 720 

Sl = < ASC <Sl*)-64) *26 

IF S2*= * 0 * THEN S2=0: GOTO 740 

S2=ASC < S2* ) -64 

STRING. N0=S1+S2 

RETURN 

SUBSTITUTE *** FOR */* IN TITLE AND AUTHOR 

FOR L=1 TO LEN< TITLE* ) 

IF MID* < TITLE* *L * 1)0*/* THEN 760 
TIT.LEFT*=LEFT*( TITLE* *L-1) 

TIT. RIGHT*=RIGHT*< TITLE** <LEN< TITLE* )-L) ) 
TITLE*=TIT.LEFT* + * *"+TIT. RIGHT* 

NEXT L 

FOR l. = l TO LEN (AUTHOR*) 

IF MID* ( AUTHOR* r L » 1 )<>*/ * THEN 770 
AU I . LEFT*=LEFT* < AUTHOR* * L-l ) 

AUT .RIGHT*=RIGHT* (AUTHOR* * ( LEN ( AUTHOR* ) -L ) ) 
AUTHOR*=AUT . LEFT** * * "+AUT. RIGHT* 

NEXT L 
RETURN 


DISPLAY SIGN-ON MESSAGE 
PRINT CHR*< CLEAR. SCREEN) 

PRINT * 1 

PRINT ’ ! RADIOLOGY JOURNAL RETRIEVAL SYSTEM S * 

PRINT * * 

print:print:print 

RETURN 


WRITE AN ENTRY TO DATA FILE 

PRINT *1 *J * MG* * DATE* * PAGE* * TI TLE* * AUTHOR* » KY* 
PRINT #2* J* INDEX*< J) 

RETURN 


DATA SECTION 
JOURNAL LIST 

DATA AJR* RADIOLOGY * SIR * JNM * SNM »RCLINICS * 0 
MONTH LIST 

DATA January * February * March* Apr i 1 * May * June * July 
DATA August * September » October » November * Decembe r 

KEY WORD LIST 

DATA ANGIOGRAPHY* ARTERIOGRAPHY* ARTHROGRAPHY * ANASTAMOSIS* ANESTHESIA 
DATA ANATOMY * AORTA * ARM * ARTERY * APPENDIX * ANEURYSM * ANKLE * ADRENAL * ALLERGY 


FROM: 

DATA POSTERIOR FOSSA, PEDIATRIC, PNEUMONIA 
TO: 

DATA POSTERIOR FOSSA, PEDIATRIC PNEUMONIA, PNEUMONITIS 
and FROM: 

DATA QUALTIY, RADIONUCLIDE SCAN, RADIOLOGY 

TO: 

DATA QUALITY, RADIONUCLIDE SCAN RADIOLOGY, RETINA 

(NOTE: Strict alphabetical order is not necessary.) 

Example 7. 


DATA statement: DATA 0,0. 

3. Compile and run this new- 
ly modified KYEXPAND Mod- 
ule. When done, the disk files 
have been correctly modified. 

4. Modify the keyword DATA 
statements in the Main Pro- 
gram Module and the KYEX- 
PAND Module to reflect the 
presence of the newly added 
keywords. Take care that the 
new keywords are added in the 
right spots, following the ap- 
propriate keywords, as speci- 
fied in the final DATA state- 
ments in the KYEXPAND 
Module. 

5. Remove from the KYEX- 
PAND Module the final DATA 
statements with the keyword 
pairs; they are no longer 
needed. The KYEXPAND 
Module is now fully consistent 
with the newly modified Main 
Program Module and is ready 
for any future additions. 

6. Compile the newly modi- 
fied Main Program Module, 
which now contains the added 
keywords; this is now the cur- 
rent version of JOURNAL, 


which should be used until any 
further changes are made and 
the above steps are repeated. 

The following example il- 
lustrates the proper way in 
which the Expansion Module 
should be employed. Let us 
assume that we wish to add 
two new keywords: PNEU- 
MONITIS and RETINA. 

1. Make sure that the 
keyword DATA statements at 
the end of the KYEXPAND 
Module are identical to those of 
the Main Program Module. 
Make changes if necessary. 

2. Additional DATA state- 
ments are appended to the end 
of the KYEXPAND Module: 

DATA PNEUMONIA, PNEUMONITIS 
DATA RADIOLOGY, RETINA 
DATA 0,0 

3. Compile and run KYEX- 
PAND; the disk files RADIDA- 
TA.LIB and RADIINDX.LIB will 
be modified appropriately. 

4. The DATA statements in 
both JOURNAL and KYEX- 
PAND are modified to reflect 
the additions (see Example 7). 

5. The final DATA statements 


(containing the keyword pairs) 
are removed from the source 
listing of KYEXPAND. 

6. The newly modified JOUR- 
NAL (Main Program Module) is 
compiled and now is the cur- 
rent version. 

While this procedure sounds 
cumbersome, in actuality it 
takes much less time to do it 
than describe it! In any event, 
with normal usage, the KYEX- 
PAND Module will only rarely 
be used. 

Notes on the Program Listings 

The listings of the three 
modules are well commented 
and will answer most questions 
that should arise. I might add 
that one of the benefits of using 
a compiler such as BASIC-E or 


CBASIC is that no matter how 
many comments you include 
and no matter how long the 
variable names you use, the 
size of the compiled code is still 
the same. 

The Main Program Module 

The Main Program begins 
with preliminary initialization 
of several parameters that are 
dependent on your particular 
hardware (CLEAR. SCREEN is 
the decimal value that, when 
output to your video display, 
will clear the screen; KEY- 
BOARD. DATA.PORT is the dec- 
imal value of the input port over 
which your console keyboard 
communicates with the main- 
frame— it is used in a direct 
polling subroutine in the 
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Fig. 1. Main Program flowchart (continued on next two pages). 
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The InterTube II Video Display Terminal 
is truly representative of the latest 
state-of-the-art advances in 
microprocessor technology. Its basic 
teletypewriter compatability 
combined with its numerous "smart" 
terminal features satisfy the universal 
requirement for a low-cost, high 
performance video terminal. 

You get everything you need. An upper 
and lower case character set displayed on 
a sharp 8X10 dot matrix. A full 24 line 
by 80 character screen. A status line 
displayed in reverse video. A complete 
ASCII keyboard with an 18-key 
numeric pad. 

You get full cursor addressing, 
automatic repeat of all keys and 
individual backspace and shiftlock keys. 
Plus, a graphics mode for easy design 
and display of all types of forms. And 
an RS-232 serial printer port. 



INTE3TEC 

DATA 

SYSTEMS, 


121 


And you get everything your operators 
need to make their jobs a pleasure. A 
hooded display that cuts glare and gives 
extra privacy. A wide bandwidth monitor 
for sharp images everywhere on the screen. 
Below-the-line character descenders to 
make reading easier. A programmable 
white-on-black or black-on-white display 
and a self-test mode for easy maintainability. 

You get high powered text editing with 
such features as character and line 
insert/delete, full and/or partial block 
transmit, programmable end-of-line 
terminators, and protected fields. All 
standard! And all for a retail price you 
won't believe . . . only $995. Incredible! 


INTERTEC’S 


INTE3TU3E 1 1 


VIDEO DISPLAY TERMINAL 


ATTENTION OEM's and DEALERS: 

Your customers request InterTube 
terminals for one simple reason. They 
outperform the competition so well 
that it's foolish to consider any 
other terminal. Add to that InterTube's 
rugged design which insures you of 
the reliability that brings customers 
back. And modular design engineering 
that makes service a snap! 

But best of all, the InterTube is 
readily available. Just a quick call and 
you'll have units in stock. 

Immediately! And our scheduled 
delivery program will help you keep 
them in stock. 

Good margins, good service, good 
delivery. Simple? You bet it is! 
InterTube II dealerships and OEM 
agreements are now available in many 
areas. Contact us today and start selling 
from stock tomorrow! 


Corporate Headquarters: 2300 Broad River Road • Columbia, South Carolina 29210 • 803 / 798-9100 • TWX: 810-666-2115 


iS Reader Service — see page 227 
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SEARCH subsection). Then, 
several parameters that define 
the form of the data base are 
specified. (MAX. ENTRY is the 
maximum number of articles 
handled by the Main Pro- 
gram— see comments below 
on memory size; MAX. KEYS is 
the maximum number of in- 
dividual keywords that any 
given entry can be associated 
with; EOF$ is an end-of-file 
marker needed to close BASIC- 
E files.) 

After dimensioning vector 
space and signing on, impor- 
tant information from the DATA 
statements at the end of the 



^CHANGE 


) 





program is picked up, valid 
commands are defined and the 
diskette files are opened. If an 
index file (RADIINDX.LIB) is 
present on the disk, it is read in; 
if not present, it is created from 
the data file (RADIDATA.LIB). 
The program then enters a cen- 
tral command loop from which 
any of the seven command sub- 
routines may be called. If an in- 
valid command is entered, the 
computer helps out by re- 
minding you of the valid com- 
mands available. 

The operation of each 
separate command subroutine 
can be discerned by carefully 
reading the commented source 
listing. A few particular areas 
may be a little strange; I shall 
attempt to explain some of 
them. 

In the ADD subroutine (line 
numbers in the 100s), after ob- 
taining the PAGE NUMBER, 
AUTHOR and the TITLE from 
the user, the program checks to 
make sure that the resulting 
record will be less than 128 
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RETURN 


etc. . . , not JAN, FEB, etc ) 

The ENCODE KEY section first 
searches through the valid keys 
to make a match and then con- 
verts the number of the key to a 
base 26 two-letter code— see 
previous discussion of the key 
code system. 

In the SEARCH subroutine 
section (500s), a sub-sub- 
routine is included (beginning 
at line 550) which polls the in- 
put keyboard for the presence 
of an ASCII 48 (decimal), a 0. 
This is to allow interruption of 
an ongoing display of selected 
articles and a return to the 
Command Mode. This involves 
direct input from the keyboard 
data port; the port is defined in 
the first few lines of the pro- 


gram as KEYBOARD. DAT A. PORT 
and may have to be altered if it 
is not Port 5, as is mine. 

In the LIST section (the 600s), 
formatting for a 64 x 16 
character video terminal is 
done; that is what those 
strange-looking • PRINT TAB 
and INT(l/42) statements are 
for. They end up printing three 
items on each line, 15 lines per 
screen, before pausing for your 
viewing pleasure. 

The DATA section (no line 
numbers, at the end) defines 
the essential character of the 
program. By merely including 
different information, the pro- 
gram can be a medical journal, 
legal journal, computer maga- 
zine, ham radio, recipe, etc., 



bytes in length. If it is not, an er- 
ror message is displayed, ad- 
monishing you to abbreviate 
the length of the AUTHOR and 
the TITLE, the only two factors 
over which you have any con- 
trol concerning length. 
(Remember, the length of a 
record includes not only the 
lengths of the variables, but 
also the separating quotation 
marks, commas and a carriage 
return and line feed.) 

A new entry is added to the 
library file in the first available 
slot, whether it be a hole 
created by a previous DELETE 
or the end of the existing file. 
The availability of a slot is 
flagged by the presence of a 
simple, one-character 0 in the 
corresponding core index loca- 
tion. It is in the ADD subroutine 
that the encoding routines are 
located (for date, journal name 
and key). 

In the ENCODE DATE por- 
tion, some tricky stuff is done 
with the name of the month of 
publication entered. This is to 
convert the second and third 
characters into lowercase 
ASCII so the appropriate 
month’s name can be matched 
from the DATA list. (The 
months are named as Jan, Feb, 


0 0 


Q SEARCH ^ 



GED 




CONCATENATE KEY 
COOES INTO A SINGLE 
SEARCH VECTOR 



Q QUIT ^ 


SAY GOOD-BYE 


[does , 

I J ■ MAXIMUM NO 

“I OF ENTRIES 1 

I IN LIB 

I I 


SEARCH RAM INDEX OF 
*J*TH ENTRY FOR MATCH 
OF *I*TH KEYCODE OF 
SEARCH VECTOR 




PRINT SCREEN- 
FULL OF JOURNALS 


INPUT 



YES 


1 
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REM 

REM 

REM 

REM 

REM 

REM 


REM 


REM 


975 


REM 


REM 

1000 


1010 


1020 

1030 

1040 


1050 


BY 

JOSEPH JAY SANGER f M.D. 


JUNE 5 * 1978 

CLEAR. SCREEN=12 REM DEFINE SCREEN CLEAR CHAR, 

MAX . ENTRY=650 REM DEFINE MAXIMUM SIZE OF LIBRARY 

MAX ♦ KEYS=8 ♦ EOF*=CHR* ( 26 ) 

DIM INDEX* (MAX .ENTRY) 

PRINT CHR*< CLEAR. SCREEN) 

PRINT TAB (20) * • • 

PRINT T AB ( 20 ) ? " ' LIBRARY SORT PROGRAM !" 

PRINT TAB (20) * ■ • 

print: print: print: print 


OPEN FILES 

DATALIB*="RADIDATA.LIB" : INDXLIB*= " RADI INDX . LIB ■ 
FILE DATALIB*< 128) *INDXLIB*(2#MAX«NEYS+4) 

READ INDEX FILE 

IF END *2 THEN 975 
FOR 1=1 TO MAX. ENTRY 

READ #2* I ? INDEX* ( I ) 

NEXT I 

EXTENT = 1-1 
INDEX* < I ) = " 0 * 

IF EXTENT>0 THEN 1000 

ARRIVE HERE IF NO INDEX FILE EXISTS 

PRINT T AB (10)?" No Index File exists" 

GOTO 1220 


LIBRARY DATA SORT 

DIM DUMMY « A* ( 6 ) * DUMMY » B* ( 6 ) * SORT < EXTENT ) 

DIM SPOOL (EXTENT) 

PRINT CHR*( CLEAR. SCREEN) 

PRINT TAB(22) ? "Sorting Library" 

print: print: print: print 

PRINT T AB (10)? 

PRINT "It is advisable to have a back-up File" 

PRINT TAB(10>? 

PRINT "on another diskette before sorting* to avoid" 
PRINT TAB ( 10 ) * 

PRINT "a catastrophic loss* in the event of an error." 
print: PRINT 

PRINT TAB(12)?"Do you wish to continue the sort"? 

INPUT A*:A*=LEFT*(A**1) 

IF A*<> " Y " THEN 1220 

PRINT TAB( 16) ? "Pursing Library of null entries" 

PRINT : PRINT : PRINT : PRINT 


C0UNTER=0: 11=1 
IF INDEX* (II)="0" THEN 1020 
11=11+1 

IF II+COUNTER>EXTENT THEN 1050 
GOTO 1010 

COUNTER = COUNTER + 1 

IF I I+CQLJNTER>EXTENT THEN 1050 

IF INDEX* ( I I+COUNTER ) = • 0 " THEN COUNTER = COUNTER + li\ 
GOTO 1030 

INDEX* < II >=INDEX*( I I+COUNTER) 

READ *1 * I I+COUNTER? DUMMY. A*( 1 ) * DUMMY. A* (2) » DUMMY. A* (3) *\ 
DUMMY . A* ( 4 ) * DUMMY . A* ( 5 ) * DUMMY . A* ( 6 ) 

PRINT *1*11? DUMMY . A* ( 1 ) * DUMMY . A* ( 2 ) * DUMMY . A* ( 3 ) * \ 

DUMMY. A* (4) » DUMMY. A* (5) * DUMMY. A* (6) 

11=11+1 : GOTO 1030 

EXTENT=EXTENT-COUNTER 
PRINT #1*11 ?EOF* 


REM 


CONSTRUCT INDEX FILE OF DATES 
PRINT (JHR* ( CLEAR . SCREEN ) 

PRINT TAB( 1 1 )? "Forming and Sorting List of Publication Dates" 
PR I NT : PR I N T : PR I NT .‘ PR I NT 


FOR FILE. NO = 1 TO EXTENT 

READ *1 * FILE . NO? DUM* * INDEX* ( FILE . NO ) * DUM* * \ 
DUM* * DUM* * DUM* 

SORT ( FILE ♦ NO ) =FILE ♦ NO 
NEXT FILE. NO 

REM BEGIN SORT 

N=EXTENT 

M=N 

1105 M=INT ( M/2 ) 

IF M=0 THEN 1190 REM DONE 

k=n-m: J=1 
1108 I=J 

1110 L=I+M 

IF INDEX* ( I ) > INDEX* (L) THEN 1115 
1112 J=J+1 

IF J>K THEN GOTO 1105 ELSE GOTO 1108 
1115 GOSUB 1175 REM SWAP TWO RECORDS 

I = I-M 

IF K1 THEN 1112 
GOTO 1110 

REM SWAP TWO RECORDS 

1175 DUMMY*= INDEX* ( I > J INDEX* ( I ) =INDEX* ( L > : INDEX* ( L )=DUMMY* 
DUMMY=SORT ( I ) : SORT ( I ) =SORT ( L ) .* SORT ( L > “DUMMY 
RETURN 

REM SORT SORTED LIST 

1190 FOR 1=1 TO EXTENT 

SPOOL ( I )=I 

NEXT I 


M=N 

1191 M=INT (M/2) 

IF M=0 THEN 1200 REM DONE 
k=n~m: J=1 

1192 I=J 

1193 L=I+M 

IF SORT ( I ) > SORT (L) THEN 1195 

1194 J=J+1 

IF J > K THEN GOTO 1191 ELSE GOTO 1192 

1195 GOSUB 1196 REM SWAP TWO RECORDS 

I = I-M 

IF Id THEN 1194 
GOTO 1193 

REM SWAP TWO RECORDS 

1196 DUMMY=SORT(I) : SORT ( I ) =SORT ( L ) : SORT ( L ) =DUMMY 
DUMMY=SPOOL(I) : SPOOL ( I ) =SPOOL (L > : SPOOL ( L ) =DUMMY 
RETURN 


REM RE-ORDER DATA FILE IN SORTED ORDER 

1200 PRINT CHR*(CLE:AR. SCREEN) 

PRINT TAB( 17) ? "Saving Sorted Library File" 

print: print: print: print 

FOR J=1 TO 3 

FOR 1=1 TO EXTENT 
IF SPOOL ( I )=I THEN 1210 

READ # 1 * SPOOL ( I ) ? DUMMY . A* ( 1 ) * DUMMY . A* ( 2 ) * DUMMY * A* ( 3 ) * \ 

DUMMY . A* ( A ) * DUMMY . A* ( 5 ) * DUMMY . A* ( 6 ) 

READ #1*1 ? DUMMY . B* ( 1 ) * DUMMY * E<* ( 2 ) * DUMMY • B* ( 3 ) * \ 

DUMMY . B* ( 4 ) * DUMMY . B* ( 5 ) * DUMMY . B* ( 6 ) 

PRINT *1 * SPOOL (I ) ? DUMMY . B* ( 1 ) * DUMMY . B* ( 2 ) * DUMMY . B* ( 3 > * 
DUMMY ♦ E<* ( 4 ) * DUMMY ♦ B* ( 5 ) * DUMMY . B* ( 6 ) 

PRINT #1*1? DUMMY . A* ( 1 ) * DUMMY . A* ( 2 ) * DUMMY . A* ( 3 ) * \ 

DUMMY. A*(4> * DUMMY. A* (5) » DUMMY. A* (6) 

DUMMY=SPOOL (I>: SPOOL ( I ) =SPOOL ( SPOOL ( I ) ) 
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Please send _ 


.copies of 


LEARNING LEVEL II. My check for $15.95 + $1.45 
P&H is enclosed. (CA addresses add 6% sales tax). 

I understand my order will be shipped promptly and 
there is a 30 day money-back guarantee. 


NAME 


ADDRESS 

CITY 

STATE 

ZIP CODE . 


iS Reader Service— see page 227 
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organization device. The key- 
word list can be appropriately 
tailored to the desired situa- 
tion— for my Personal Comput- 
er Article Library, such terms as 
CONSTRUCTION, LANGUAGE, 
ASSEMBLER, STARTREK, AR- 


TIFICIAL INTELLIGENCE, etc., 
are used. 

It is recommended that the 
keys be listed in the DATA 
statements in alphabetical 
order, at least according to the 
first letter. This makes the LIST 
command much easier to deal 
with; if the valid keys are 
LISTed in a random order, it is 
very difficult to make sense of 
them at all (Remember: Once 
the Key Word List is defined 
and articles are entered into 
the library, changing the order 
of the keys will invalidate the 
correspondence between the 
codes in the file entries and the 
intended keys. No problem ex- 
ists if new keywords are added 
to the END of the existing list, 
but adding one in the middle 
will skew the entire remaining 
list.) 

If the nature of the library 
program needs to changed 
more drastically, such informa- 
tion as PAGE number, AUTHOR 
and TITLE may no longer be ap- 
propriate. In that case, a few 
computer-generated prompts 
would need changing — per- 
haps a subroutine or two— but 
the basic program structure 
should be quite usable. 

One word about memory size 
—I am running the system in 
40K of core and can maintain a 


SHELL-METZNER SORT 
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file of approximately 400 en- 
tries. Additional RAM will in- 
crease the maximum size of the 
library at the rate of approx- 
imately 600 entries per 8K. If 
you do expand the size of the 
library, make sure you re- 
specify the MAX. ENTRY param- 
eter in the initialization section 
of the three modules. 

If your system has much less 
than 40K, you may find it 
necessary to further fragment 
the program into modules, in a 
similar manner to that done 
with the Sort and Key Expan- 
sion routines. For example, you 
might consider separating 
Data Entry and Editing routines 
from the Search functions. 

On a single density CP/M 
system, up to approximately 
1500 entries may be stored on a 
single diskette; this would re- 
quire about 62 K of RAM. Going 
to a double-density system 
does not buy you any more 
capability, because the limiting 
factor is the amount of ad- 
dressable core (at least with 
the program in the present 
form). 

The Sort Module 

The Sort Module performs 
some initialization similar to 
that in the Main Program 
Module and then signs on. The 
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Fig. 2. Sort Program flowchart. 
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index file is then read in from 
the disk, and a warning 
message about backup files is 
printed. 

A purge routine (lines 
1010-1050) is then performed, 
which steps through the index 
file looking for Os in the index, 
which signify vacancies from 
previous unreplaced DELETE 
commands. These are then 
eliminated by “compressing” 
the subsequent entries into the 
holes, both in the core-resident 
index and on the diskette Data 
file. 

Next, another core-resident 
index file is created, not con- 
taining the key codes, but con- 
taining the encoded dates of 
publication. This index is 
sorted in lines 1105-1210 by a 
Shell-Metzner sort; the diskette 
Data file is adjusted to corre- 
spond to the sorted order, and 
the net result is chronologically 
ordered RADIDATA.LIB and 
RADIINDX.LIB files. (Again, for 
details on the Sorting algo- 
rithm, see Creative Computing , 
Vol. 2, No. 6, Pg. 75.) 

The Key Expansion Module 

After initialization, the index 
file is read into core (see lines 
50-55), and the old keyword list 
is picked up from the DATA 
statements (lines 60-70). Then, 


using the new keyword pairs 
from the terminal DATA state- 
ments, an “increment matrix” 
is constructed. The matrix con- 
tains, for each keyword in the 
old list, an “offset” indicating 
the number of new keys that 
have been added before the 
given keyword. 

This offset is subsequently 
added to the base 26 key code 
for each keyword and results in 
a new, properly adjusted code 
for each word (lines 300-320). 
Finally, the new key codes are 
inserted into the RADI- 
DATA.LIB file in the proper 
positions, and a new RADIINDX. 
LIB file is created and saved. 
Lines in the 500s form a conver- 
sion routine between base 26 
and base 10. 

Summing It All Up 

JOURNAL and its utility rou- 
tines, RADSORT and KYEX- 
PAND, form an example of 
a comprehensive, yet easily 
implementable, data organiza- 
tion system that has wide 
applicability. 

I am eager to hear from any 
people implementing a version 
of JOURNAL for themselves. 

I can be reached at the ad- 
dress that is provided in the by- 
line at the beginning of this 
article.! 



Fig. 3. Key Expansion flowchart. 
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PRINT ’KEYWORD EXPANSION IS COMPLETED’ SPRINT 
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STOP 


REM 

500 

510 

520 

530 

540 

REM 

1100 

REM 

1200 

REM 


REM 


CONVERT POINTER BACK TO A CODES 


C0UNTER=0 

IF P0INTER<2£ THEN 520 
PO I NTER=PG INTER-26 
COUNTER=COUNTER+ 1 
GOTO 510 

IF CQUNTER=0 THEN X1S='0'J GOTO 530 
XI $=CHRS ( 64+COUNTER ) 

IF P0INTER=0 THEN X2$* , 0 , t GOTO 540 
X2$=CHRS < 64 + POINTER ) 

X$=X1*+X2$ 

RETURN 


READ AN ENTRY FROM DISK FILE 

READ *1 r I f MGS , DATES » PAGES , TITLES f AUTHORS » KYS 
RETURN 


PRINT AN UPDATED ENTRY TO DISK FILE 
PRINT # 1 » I f MGS f DATES f PAGES fTITLES f AUTHORS f CODES ( I ) 
RETURN 


OLD KEY WORD LIST 

DATA ANGIOGRAPHY f ARTERIOGRAPHY f ARTHROGRAPHY f ANASTAMOSIS r ANESTHESIA 
DATA ANATOMY f AORTA f ARM f ARTERY f APPENDIX f ANEURYSM f ANKLE f ADRENAL f ALLERGY 
DATA ABNORMAL I T Y f AVM f ATROPHY f ARTHRITIS f ABSCESS f ASEF T I C f ABDOMEN 
DATA BYPASS f BILIARY f BRA IN f BREAST f BLADDER f BLOOD f BILE DUCT f DONE f BARIUM 
DATA BRONCHIECTASIS f BACTER I A f BENIGN f BE f BIOPSY f BRAINSTEM 
DATA COLON f COMPUTER f COMPARISON , C ATHETERIZAT I ON f CT f COLONOSCOPY f CEREBRUM 
DATA CHOLECYSTOGRAPHY f CHEST f CYST f CALCULUS f CALC I UM f COLOSTOMY f CARC I NO I D 
DATA CALCIFICATIONf COLITIS f CONTRAST fCERVICALf COLLAGEN VASCULAR DISEASE 
DATA CEREBELLUM f CSF f DOSE f DIAPHRAGM f DYNAMIC f DEVELOPMENT 

DATA DI AGNOS I S f DUODENOGRAPHY f DUODENUM f DATA PROCESSING f DYSOSTOSIS f DEATH 
DATA DISEASE fDISLOCATIONf ESOPHAGUS fEMBOLIZATIONfEMISSIONf ELBOW 
DATA ENDOSCOPY f ENDOCRINE f ECONOMICS f EQUIPMENT f EYE f EAR f ERROR 
DATA EMPHYSEMA f EMBOLUS f EMPYEMA f EDEMA f FEMALE 

DATA FILM f FALLOPIAN TUBE f FOOT fFIBROSISf FISTULA f FRACTURE f FAMILIAL 
DATA FA I LURE f FUNGUS f GENERAL » GI f GU f GALL BLADDER f GRANULOMA f GRAFT f GEN I T AL 
DATA GLUCAGON f GALLIUM f HISTORY f HYPOTONI A f HEAD f HEART f HI Pf HAND f HYPERTENSION 
DATA HAMARTOMA f HEMATOMA f HEMORRHAGE f HERNI A f HORMONE 
DATA INDICATIONfIMAGINGf INFECTION 

DATA INTESTINES f IMMUNITY f IVCf INFARCTIONf INFLAMMATION f INSUFFICIENCY r IODINE 
DATA ILEOSTOMY 

DATA JAW f JOINT f JAUNDICE f K I DNE Y f KNEE f LYMPH NODE f LYMPHOMA f LIVER f LUMBAR 
DATA LUNG f LONG f LEG f L IPOMA f MALE f MELANOMA 

DATA MYELOGRAPHY f MAMMOGRAPHY f MEASUREMENT f MENINGES f MEDIASTINUM f MESENTERY 
DATA MYOCARDIUM f MARROW f METABOLIC f METASTASIS f MELANOMA » MALABSORBT ION 
DATA MAGNIFICATION f MALIGNANT f MANAGEMENT 

DATA NOSE f NECROSIS f NASOPHARYNX f NEOPLASM f NEUROLOGY f OTHER f OVARY f OCCLUSION 
DATA OBSTRUCTION f ORI BT f PORTOGRAPHY f PHYSICS f PREGNANCY f PHARYNX f PINEAL f POLYP 
DATA PELVIS f PARATHYROID f PLEURA f PANCREAS f PENIS f PROSTATE fPEPTICf PHYSIOLOGY 

DATA PITUITARY f PATHOLOGIC f PARALYSIS f PLACENTA f PERFORMANCE 
DATA POSTERIOR FOSSA f PEDIATRIC f PNEUMONIA 

DATA QUAL I T Y f RADIONUCLIDE SCAN f REMOVAL, f RPC f RADIOLOG I ST f RAD I OLOGY 
DATA RADIONUCLIDE f RADIOIMMUNOASSAY f RADIOBIOLOGY f RIB f REFLUX f RHEUMATOID 
DATA RADI ATION f RECTUM f REVIEW fSACRUMf SKIN f SOFT T ISSUE f SACROIL I AC f SIGN 
DATA SKELETAL f SCAN r SURGERY r SKULL f SVC f SELLA f SPLEEN f ST OMACH f SCROTUM t SPINE 
DATA SURVEY f SP I NAL. CORD f SHOULDER f SHUNT f SARCO I D f SARCOMA f TECHNETIUM 
DATA TRAUMA f THERAPY f TRIAL f TOMOGRAPHY f TRANSM I SSI ON f THERAPUT I C 
DATA TELEVISION f TRANSPLANT f THYROID f THYMUS f TESTIS f THORACIC f TUBERCULOSIS 
DATA TECHNIGUEf TOXICITY 

DATA ULTRASONOGRAPHY f UROGRAPHY f URETER f UTERUS f ULCER 

DATA VALVE f VAG I NA f VENOGRAPHY f VEI N f VASCULAR f VIRUS f WRI ST f XEROGRAPHY f 0 

ADDITIONAL KEY WORD PAIRS 

DATA PNEUMONIA f PNEUMONITIS 
DATA RADIOLOGYfRETINA 
DATA OfO 




If you’re not content with just playing games, TBS is producing 
applications software for your TRS-80 Level II that makes it a 
practical tool. 

CHECKBOOK II by Alan Meyers is the finest program of its 
kind yet published. With superb graphic screen displays, it 
does everything necessary to keep your checkbook balanced. 
Data is input directly into a five-column screen display with a 
field for alpha or numeric codes. Editing is done easily in any or 
all columns. CHECKBOOK II will accurately balance and 
reconcile your checkbook, handling balances up to $1 ,000,000. 
Your balance brought forward is always in memory. Out- 
standing checks are listed and easily saved. You can also search 
for an entry by any field except amount, and all checks with 
matching entries will be displayed and totaled. A numeric sort 
routine is included . Screen prints can be made to a line printer 
from almost any point in the program. In addition, the 32-48K 
version can write files to disk. This and the 16K version are 
included on the same tape. For $18.50, CHECKBOOK II is the 
top of the line in personal checkbook programs. 

INFORMATION SYSTEM by Dale Kubler is simply the best in- 
memory, data base manager on the market. It allows you to 
create files with up to ten categories per ’page’, up to 40 
characters per category and 200 characters total per page. 

Data from the keyboard is entered directly on a screen display 
of one entire page. Once entered, you can sort or search your 
entire data base by any category and have the information 
desired displayed on the screen. INFORMATION SYSTEM pro- 
vides a thorough editing mode allowing changes by line without 
rewriting an entire file. Program your own printouts to almost 
any form you desire for line or serial printers. Screen prints from 
anywhere in the program are also available. INFORMATION 
SYSTEM creates either disk or cassette files depending on the 
version you use. Four versions are supplied with the program 
tape. From mail lists to recipes, for only $24.50, this program 


is the ideal information manager. 

EXERCISER is for everyone. This program allows you to set 
your own physical fitness goals, then chart and analyze your pro- 
gress toward these goals. Further, you may program an exercise 
regimen, then have the computer ‘coach’ you through your 
exercise routines. This system will allow you to use your com- 
puter to reinforce your effort to attain physical health . EXERCISER 
is really two programs in one. One measures your progress in 
jogging, swimming and bicycling and the other is for setting 
calisthenic regimens. It has long been known that to effectively 
structure an exercise program, it is necessary to think in terms 
of goals which can be met over a period of time. Whether you 
are training for the Boston Marathon or just wish for a minimum 
level of fitness, EXERCISER is designed to help you attain your 
goals. The price for this exceptional program is just $1 2.50. 


TBS has other great software for your TRS-80. BASIC 
TOOLKIT, SYSTEM DOCTOR & TERMINAL CONTROL are systems 
utilities. BUSINESS MAIL LIST, DATA BASE MANAGER, CHECK 
REGISTER ACCOUNTING SYSTEM & ANALYSIS PAD are strong 
applications for business. Don’t forget the LIBRARY 100; 100 

n rams for only $49.50. TBS also has DISK HEAD CLEANERS 
RS-80 and APPLE and GRAN MASTER DISKETTES, the 
best on the market. 

TBS is YOUR COMPANY, and to you we pledge to produce 
quality software at a price you can afford. The above products 
are available NOW at Computer Stores and Associate Radio Shack 
Stores nationwide or directly through us. For more information 
please contact us at the numbers below. 



^B33 


THE BOTTOM SHELF, UK. 

(404) 939-6031 • P.0 Box 49104-K • Atlanta. GA 30359 
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Z80 

INSTRUCTION 

HANDBOOK 


Z80 

Instruction 

Handbook 


A complete guide 
to the Z80 in- 
struction set. Ma- 
chine codes pre- 
sented in both 
octal and hexa- 
decimal format. 
An index lists in- 
structions alpha- 
betically along with machine codes 
and timing information. Industry- 
standard mnemonics used throughout. 

$4.95* No. 20 


Hot to Trot. . . 

for Computers? 



PIMS 


Personal 

Information 

Management 

System 


a Plain talk on 

what a computer 
can do for you. 
How to use a 
computer with- 
out knowledge of 
programming. 15 
examples include 

personal mailing list, accounts pay- 
able — even an intelligent ham radio 
log. For the TRS-80, PET and others. 
$9.95* No. 10 


Understanding 
Microcomputers 

300-page no-non- 
I sense easy -reading 
text. Simple-to-use 
glossary. Extra 
knowledge for 
reading and under- 
standing computer 
magazines and 
manufacturer's lit- 
I erature. Instruc- 
tions for microcomputers. Machine 
language programming. Input/outplit 
devices. Gives an intro to BASIC. 
$9.95* No. 90 



Calculating with 

Calculating 

BASIC 

with BASIC 


A variety of 
programs to 


help the stu- 
dent, scientist, 
engineer, tech- 
nician or hob- 
byist apply the 

Tor m* thematic*, fmanon »«<1 
• utUtUa, aucktolctl 
in* and alactronlca 

StCUkt ■'vMnat.M 

language to 
practical prob- 
lems. Covers 

mathematics, finance and statistics, 
mechanical engineering and electron- 
ics. For fun Hangman and Space Cap- 
ture games are provided. 

$7.95* 

No. 30 1 


MICRO 

COMPUTER 


Microcomputer 
Potpourri 

Reference for be- 
ginner, techni- 
cian, engineer. 
Glossary with all 
the jargon. Helps 
beginners under- 
stand computer 
magazines, mfg. 
literature and 
serves as refer- 
ence for the pro. Reviews micropro- 
cessor chips in detail. Complete text 
on understanding microcomputers. 
$2.95* No. 70 



POTPOURRI 


fg" SCELBI Publications, P. 0. Box 3133, Milford, CT 06460 203-874-1573 

WlD is si 

IMPORTANT ORDERING INFO! Include $1 .00 shipping/handling for each item. 

Prices shown are for North American customers. Master Charge, VISA, Postal and 
Bank Money Orders preferred. Personal checks delay shipping up to 4 weeks. 


□ No. 10 □ No. 20 

Name (please print) 


□ No. 30 □ No. 65 □ No. 70 □ No. 75 □ No. 90 


Card No. 
Address 


Bank No. 


Exp. 


City /State 
Signature 


Zip 


Amt. Enc. 


See SCELBI books at your favorite 
computer or electronics store. 
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Introduction to Low Resolution 

GRAPHICS 


Shows How to 
Draw 


Now you can produce amazing 
computer graphics — even if you 
can't draw a straight line. Literal- 
ly! Learn how to draw lines and 
shapes, make graphs, draw pic- 
tures and even do animations. The 
simple secrets of how to do all this 
are contained in SCELBI's new 
! book "Introduction to Low Reso- 
lution Graphics." 

^ Today's exciting personal and 

small business computing ma- 
chines are generally provided with 
at least some kind of "low resolu- 
|| tion" graphics capability. What is 
low resolution graphics? It is gra- 
phics presented on a point-by- 
point basis where the number of 
points is limited to about 8000 or 
less. The APPLE II by APPLE 
Computers, Inc., the Radio Shack 

■ TRS-80 and the Commodore PET 

all have low resolution graphics 
capability. So do many other kinds 
of microcomputers. 

What can you do with low reso- 
lution graphics? Lots of things . . . 

If you know how! You can plot plain and simple or fancy and complex graphs to consolidate data, for business or pleasure purposes. But 
you can do so much more than that! You can use the capability to improve the presentation and impact of almost anything you want 
your computer to tell people. It can be used to animate games or data, clarify and amplify educational materials, or just plain entertain 
people. Get started putting your computer to new and exciting uses through the world of graphics. Anyone can learn and apply these 
easy-to-understand techniques. Order your copy today! 


■ 



Straight lines 
Triangles 
Circles 
E/ipses 
Borders 

Reverse backgrounds 
Deck of playing cards 

• A down that winks 

• Football grid 

• Animated football game 


In addition to these fundamen- 
tals of drawing and animation, 
the book tells how to synchro- 
nize computer-generated sounds 
to your illustrations. 
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Put Together 
Your Own Z80 Programs 
Using These 
Time-Tested Recipes 

•* ^ <• 

- Utility Routines — 

— Stack Operations — 

— Search and Sort Routines 
— Floating Point Routines - 
— Z80 Instruction Set — 

— And More — 


Software 

liQV Gourmet Guide & 
Cookbook 


You need this cookbook! 

You'll be able to put together pro- 
grams without having to start 
from scratch. You'll have the most 
useful routines at your command 
— already programmed and ready- 
to-use. You'll get a plain-talk ex- 
planation of how the powerful 
Z80 instruction set works. And 
that's a big value to everyone, 
Z80 owner or not! 

Why is it called a cookbook? 

Because it's a book of recipes. It 
contains routines, subroutines and 
short programs. These are the in- 
gredients. All you do is take a 
pinch of this, a pinch of that. 
Combine the ingredients, and 
voila — your own masterpiece! 
Just the program to suit your 
taste. 


Check These 
Features 

• Handy reference to Z80 
instruction set 

• Search and sort routines 

• Many general purpose 
utility routines 

• Flow charts and source 
listings 

• I/O and interrupt 
programming 

• Machine codes given in both 
hexadecimal and octal 
notation 

• How to control and 
manipulate Z80 stack 

• Code and numeric 
conversion routines 


Time tested recipes. 

Although the Z80 cookbook is brand new, SCELBI's software cookbook idea has been around for years. The recipes are really time 
tested! Tens of thousands of our 6800 and 8080 cookbooks have been used throughout the U.S. and in countries around the world. Add 
the "Z80 Software Gourmet Guide & Cookbook" to your recipe filebox. Order today! 


$14.95 □ No. 75 (use coupon on facing page) 
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Text Editing 
for the TRS-80 


Use the editing features built into Level II BASIC for text editing. 


Roland Abe 

53-836 G Kam Highway 
Hauula HI 96717 

T ext editing, a useful ap- 
plication of computers, is 
usually accomplished by using 
elaborate editing programs 
that take up memory space that 
could otherwise store text. 
Radio Shack Level II BASIC 
contains an excellent program 
editor that can also serve as a 
text editor through the use of 
simple programming tricks. 

The Problem and Solution 

The Level II editing command 
does not distinguish between 
text and programs. Text can be 
given line numbers and edited 
as easily as a BASIC program. 
The problem with doing this is 
that the text will always be 
printed with distracting line 
numbers starting each line. 


A way around this problem is 
to store the text as an alpha- 
numeric string (see Listing 1). 
Although this program is short, 
more than 4K of memory is nec- 
essary to run it due to the string 
space it requires. 

Using the Program 

To use the Text Writer pro- 
gram, type it into your TRS-80 
and save it on cassette. When 
you want to use it, CLOAD it 
then type AUTO 10,5. This auto- 
matically generates line num- 
bers in increments of five start- 
ing with line 10. 

Next, type in the text a line at 
a time, limiting it to 60 charac- 
ters a line. The last text line is 
line 70, for a total of 13 lines of 
text. 

After typing in the text, edit it 
using the EDIT command as 
you would for a program. If 
future editing is desired, save 


the raw text using the CSAVE 
command as you would for a 
program. 

To save the text alone, type 
LIST 10-70. Cue the tape, then 
put the recorder in the record 
mode. Make sure that the 
remote plug is in place. 

After this is done, type RUN 
200. The line numbers on the 
screen will disappear, as will 
the two bottom screen lines. 
Next, the recorder will start as 
the text is saved on tape. 

Use Listing 2 to read back the 
recorded text and display it on 
the screen. For hard-copy out- 
put, replace the PRINT state- 
ments of lines 20 to 23 with 
LPRINT commands. 

How the Program Works 

The Text Writer program 
starts by erasing all characters 
not part of the text from the 
screen. This is done to give the 
user a view of the text as it will 
be saved on tape. 

Next, memory space js re- 
served for text storage. Since 
string variables are limited to 
255 characters in length, four 
strings (P$, Q$, R$, S$) are nec- 


essary to store all the text 
displayed on the screen. This is 
done in lines 230 to 340 using 
the PEEK function to transfer 
the text from the screen to the 
four string arrays. Lines 350 to 
410 save the edited text on 
tape. 

The Text Reader program is 
much simpler than the Text 
Writer program. First, memory 
is reserved for string space. 
Next, the four string variables 
are read in from tape. Finally, 
the recovered text is displayed 
on the screen. 

Conclusion 

I have described a method 
for using the editing features 
built into Level II BASIC for text 
editing. A practical program us- 
ing this scheme would prob- 
ably keep track of named text 
files on tape and have the abili- 
ty to store more than 13 lines of 
text at a time, just to name two 
of the possible extensions. 
Since the needs of each user 
will vary with his or her specific 
application, users of this 
scheme should tailor it to their 
own needs. ■ 


200 FOR M=15360 TO 16128 STEP 64 

210 POKE < M > , 32 : POKE < M+l > .. 32 : NEXT 

215 FOR M— 16192 TO 16383 : POKE <M>, 32 : NEXT 

220 D I M P* < 254 > , Q* < 254 > , R * < 254 > , 5* < 61 > 

225 CLERR 1024 

230 FOR 1=15362 TO 15615 

240 P* ^P* +CHR* < PEEK < I ) ) 

250 NEXT 

260 FOR 1=15618 TO 15871 
270 Q* =Q* -i-CHR* < PEEK < I > > 

280 NEXT 

290 FOR 1=15874 TO 16127 
300 R*«R$+CHR* < PEEK < I > > 

“?-l lTi kipvT 

320 FOR 1=16130 TO 16191 
330 S$=S*+CHR* < PEEK < I > > 

340 NEXT 

350 PRINT#— 1.. P* 

370 PRINT#— 1, Q* 

390 PRINT#r-l, Rif 
410 PRINT#— 1, S$ 


Listing 1. Text Writer program. 


5 CLERR 1024 : D I M P* < 254 > .. Q* < 254 > , R* < 254 > , Sif < 6:1 > 

10 INPUT#— 1, PS- 

11 INPUT#— 1, Q if 

12 INPUT#— 1, Rif 

13 INPUT#-!, Sif 
15 CLS 

20 PRINTPif 

21 PR INTO* 

22 PRINTR* 

23 PRINTS* 


Listing 2. Text Reader program. 
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TO YOUR FRIENDS 


I would like to give Kilobaud Microcomputing to myself 
and my friends! 

□ 1 year at $15.00* 

□ Check or m.o. enclosed □ Bill me 

Bill my: □ Visa □ Master Charge □ American Express 

Card # 


Please enter a one-year gift subscription for: 

Name 

Address 

City 

State Zip 


Think over the wealth of information included 
in these issues. There is little or no information 
that goes stale. Give a gift subscription this 
holiday season and our gift to you will be 3 free 
back issues of your choice. 


Build up your encyclopedia of Microcomputing 
now! Simply indicate on the coupon below or on 
the attached postage-paid card the issues you wish 
to receive. Please include alternate choices, as 
these issues are limited and are going fast. 


Here’s a smart way to brighten your holidays. 

Give yourself — as well as your friends, relatives, 
or business associates — the gift of Kilobaud 
Microcomputing at HALF the newsstand price, PLUS your 
choice of 3 of the back issues listed on the following pages! 







Exp. date Signature 

The January 1980 issue of Kilobaud Microcomputing will arrive 
before Christmas with a gift card from: 

Your name: 

Address 

City 

State Zip 

t Please refer to pages 67-69. 


I haven’t forgotten to choose my 3 FREE Back Issues from the 
attached catalog. My choices are (specify month & year): 

1) 

2 ) 

3) 

My alternate choices are (specify month & year): 

1 ) 

2 ) 

3) 



•Canada & Mexico— $15 a year USA funds only. Please add $2 per year for Cana- 
dian funds. All other foreign subscriptions $26 one year only payable in US funds. 


Please allow 60 days to process your order. Mail early! 

Kilobaud Microcomputing • PO Box 997 • Farmingdale NY 11737 KBNC 



kibbcud microcomputing 

articles you may have missed 

during 1977 • 


— 

January 1977* 


February 1977 — — 

□ZAP! 

□Chasing Those Naughty Bits 
□Why So Many Computer languages* 

□ The Remarkable Apple Computer 

□ Beware the Wumpus 
□Chase 1 

□Will the Z-80 Crush All Competitors* 

□ Practical Microcomputer Programming Part 2 Oper- 
ating Systems 

□ The Trouble with Mass Storage Systems 
□A Useful Loan Payment Program 

□ Submarine! . a game for the SR-S2 

□The Hobbyist's Operating System Part 2 Interfacing 
with the Monitor 

□ Found A Use for Your Computer! a clock program tor 
the KIM 

□Sophisticating a Surplus Keyboard 
□At the Races 

□ RCA Tries Again with the 1802 

□8080 vs 370 

□Cut 6800 Programming Time with this Extraordinary Pro- 
gram 

□7x9= 56 

□ Learning Computerese 

□ How to WIN the Surplus Came 
□Making Money Is Nice 

□The 8080 You May Have Missed 

□ The “Kill a Byte" Standard 

□ A 6800 Single Stepper 
□Computerized Statements 

March 1977 

□ Practical Microcomputer Programming Part 3: Soft- 
ware Tools 

□ The Motorola Way! . review of the MEK6800D1 

□ Let's Hear It for the 680b! 

□ The Paper Tape Caper 
□Computers for Free 1 

□A New Approach to the 6800 the Astral 2000 

□ lourney into the CPU 
□Only Five Senses 

□ Floppy Disks 

□ The Jupiter II 

□ How to Win 525,000 of Your Own Money Keno game 
program 

□ Using the “550” Terminal 

□External Mass Storage Part 2 Digital and Audio Cas- 
sette Systems 

□Make Your 680b Smarter a cheap memory expander 

□ Stop Bugs Now! 

□Clocked Logic Part 1: The D Type and IK Flip-flops 
□The Cory Details of Cassette Storage 
□The Fun of Learning BASIC 
□Super-Tube tazzing up the Digital Croup TVT 

April 1977 

□ interrupts Exposed . . using microprocessor interrupt 
capability effectively 

□Clocked Logic Part 2: Some Basic Applications 

□ Build an Eight Channel Multiplexer for Your Scope 
□Sorting Routines 

□ Number Rounding Program 

□ Meet the Tarbell/KC Interface 
□Super-Tester a digital design aid 

□The Hobbyist's Operating System Part 3 Command 
Language Processing 
□The Slow-Stepping Debugger 

□ BASIC — The Easy Way 

□Now You Can Use Software Timing Loops 

□ KIM-1 Memory Expansion 

□ Heavy Duty Power Supply 

□ Digital Audio 

□ HI-LO 

□ Interfacing the Analog World 

□ Everything about Semiconductor Memory 

□ Three-State Logic . explanation of a key microprocessor 
element 

□ Automatic Memory Dumper utility dump program tor 
6 800 users 

□ Hangmath' a new puzzle/game 

□ Now-BASIC for the 8008-Even 1 

□Microprogramming an insight into microprocessor de- 
sign 

□Computerized Babysitter 


May 1977 

□Clocked Logic Part 3: Data Converters and Special 
Functions 

□Cure Those End-of-Month Blues with a sales analysis 
program 

□Make Your Investment Count the inside view of a 
custom MP-68 

□ Speed Up Your 6800 

□Who's Afraid of RS-232 data communications explained' 

□ is it High* — or Low* understanding logic design con- 
ventions 

□Know Thyself! confessions of a kit-builder 

□ Protypmg Systems Exposed 1 a revealing look at the In- 
tercept lr 

□ interrupts Exposed . Part 2 Implementing an Interrupt- 
driven System 

□ Digital Audio Part 2: Generating that Weird Music 
□Now It's Imsai BASIC! 

□ Bridging the Cap tips on turning an application into a 
program 

□Adding "Plop" to Your System a noisemaker for com- 
puter games 

□ Lunar Lander 

□Silence Noisy Teletype Motors Part 1 Getting the Ball 
Rolling 

□A Home Computer Pioneer profile of Don Tarbell 

June 1977 

□ Build Your Own Interface 
□Computer Club Promotional Techniques 
□Artillery Practice 

□ Put a Micro in Your School 

□ Torpedoes Away! 

□ Build a Pulse Cenerator 
□A TVT For Your KIM 

□ The BYTEDESTROYER review of an EPROM eraser 

□ BASIC Timing Comparisons 

□ Solving Keyboard Interface Problems 
□A Clean Cassette 

□Try a Design Console . for practical hardware proto- 
typing 

□Try Solar Energy 

□Simplified Billing System ... in BASIC for the small 
business 

□Kilobaud K I ass room . No. 2: Gates and Flip-flops Ex- 
plained 

□Computerized Typesetting an introduction to word pro- 
cessing 

□ introducing! The World's Cheapest Computer a 560 
SC/MP 

□My Friend is a Computer Junkie 

July 1977 

□ Inside the Sphere Microcontroller 
□The Creat TV to CRT Monitor Conversion 
□Computer Turns Director an interview with filmmaker 

lohn Whitney 

□The Random Number Came 

□Cassette Interface First Aid use your processor to set 
timing 

□ Understand Your Computer's Language 

□Kilobaud Klassroom No. 3: IK Flip-Flops and Clock 
Logic 

□Digital Audio Part 3: Signal Expansion and Compression 

□ It Was Creat! . . . reviewing The First West Coast 
Computer Faire 

□ Pass the Buck computer decision-maker program 
□Inside the Amazing ASR 33 . . checking out the most 

popular terminal 
□Try Computer Composition 

August 1977 — 

□Cassette I/O Format 

□ Expand Your SWTP 6800 with a new 8K board 
□Trigger Your Oscilloscope 

□ Sobriety Tester Program 
□Random Integer Program 
□Test ICs With Your Micro 

□ Heavy Duty Altair Power Supply 

□ Is the KIM-1 For Every-1* 

□ Electronic Design by Computer 

□ Understand Your Computer's Language Part 2 Instruc- 
tion Sets 

□ Enter the Audible Computer 1 
□Time Bomb Came 

□Try a Do-All Program! 

□ Sooo, You Want to be an Author! 

□ SWTP 4K BASIC Notes . implementing it on the 6 80b 


[ JHexdec hexadecimal to decimal conversion 
[ IStart a One-Man Computer Club 

□Troubleshoot Your Software a trace program for the 
6502 

f JCure that Hot Power Supply 

September 1977 

1 J Build Your Own ASCII Keyboard with serial and 
parallel output 

I )The Ultimate Personal Computer 

□ Talk Your Computer's Language* 

! IA PE T For Every Home a look at the Commodore PI T 
2001 

[ JKilobaud Klassroom No. 4 PC boards and power sup- 
plies 

i ISeals Electronics 

□ Try an 8080 Simulator 

□ Build a 520 EPROM Programmer for the 5402 4K chip 

□ Faster MIKBUC Load Tec hnique uses binary format 

( IDecoding Device Control Codes uses a UAR T. naturally 

□ Tarbell Asynchronous Format 

□ Baseball in BASIC 

□ Using an Invisible PROM how to relocate monitor pro- 

grams 

□ Klmgon Capture Came 
! ^Starting a Business* 

October 1977 

I ]BASIC Timing Comparisons 

□ Learn and Earn BASIC and business programming 

□ Bargain Time* 

□ Hello 1 Today's Program Is understanding computer 
speech recognition 

□ Beware the Altair Bus 

□ Put Your Imsai on the Rack 1 
□3D Computer Craphics 
□Memory Troubleshooting Techniques 

□ Understand Your Interrupts* real time clock appli- 
cations 

□ Kilobaud Klassroom No 5 hardware logical functions 

□ Digital Croup MAXI-Basir 

□ Utilize ASCII Control Codes' 

□ Dedicated Controllers 
□Try WORDMATH! 

□Time for Timesharing* 

□ Build a Universal I/O Board for your Altair 

November 1977 — — - 

□Everything about Assemblers' sure beats hand-coding 
□Your Image Counts' 

□ Lifetime Program 

□Consider a MITE Printer . . alternative to theASR-33 

□ Tired of Substituting Chips? 

□ Stretch Those Characters mods for the SWTP PR-40 
□Magnetic Bubble Memory 

□ Reliable Conversion Techniques 
□Salesmanship. Hardware and Coffee 

□ Hyper about Slow Load Times* KIM Hypertape is an 
alternative 

□ Interested in Commercial Programming* 

□Kilobaud Klassroom No 6 voltage, current and power 
supplies 

□Expand Your KIM* with Altair bus devices 

□ Enhance Your Memory with home information retrieval 

□ Build the 535 Modem uses the MCI 4411 and a UAR T 
□Another Look at Benchmark Program 

□Son of Submarine Came 

□ Payroll Program for small businessmen 
□SC/MP Coes Baudot add an inexpensive TTY 

December 1977 

□ TVT Hardware Design Part 1 instruction decoder and 
scan 

□ Expand Your KIM! Part 2 getting to the nuts and bolts 

□ Payroll Program (Continued) cassette techniques 

□ The Business Market 
□ALL CAPS 

□ The "Learning Machine" math tutor program 
□Kilobaud Klassroom No. 7: transistors, diodes and op 

amps 

□Compleat Cuide to Logic Diagrams 

□ Tiny BASIC 

□ The Twelve Days of Christmas 

□Paper Tape It's Here to Stay a look at the OP80A 

□ Tempus Fugit 
□Who Needs a Broker* 

□ Here's HUEY' super calculator for the 65 02 

□Crash Landing! a real-time Lunar Lander game 

□ File Structures Simplified 


issues not available 


kibbaud miaoconnputing 

articles you may have missed 
during ’78 & ’79 

/January 


1978- 


□ Business Applications 

□Growing with KIM . . . expansion PC board 

□ Has Godbout Done It Again? . Econoram II: $150 
assembled 

□ The TRS-80: how does it stack up? 

□A Tale of Four BASICs 

□ Hardware Program Relocation 
□TVT Hardware Design 

□ Understanding Loaders 

□ Kilobaud Klassroom . No. 8: pulses— and more pulses 

□ Help for Beginning Programmers 

□ Your Imsai and You 

□ Rocket Pilot ... an interactive game for the Apple-1 1 

□ Micro Maestro 

□ Software Keyboard Interface 

□ Morrow's I/O Cassette Board 

□ it's Your Hobby! 


September 1978 


February 1978* 

March 1978 

□ Build the "Simple Computer" a home-brew 8080 

□ Hardware Program Relocation, Part 2 

□ State Capitals 
□Customized MIKBUG 

□ TV Typewriter Update 

□ Foolproof Cassette Operation 

□ Number-Crunching Time 

□ Super Terminal! . interfacing the Burroughs 9 350-2 

□ Consumer Computer, Inc. 

□ Programmed Instruction Made Easy: Tiny PILOT, Part 1 

□ Protect Your Memory Against Power Failure 

□ Backup Techniques . . how fail-safe is your system ? 
Small Business Software, Part 2 

□ Expand Your KIM! . . . Part 4: a TTY substitute 

□ Faster Erase Times . . build a quicker EPROM eraser 

□ l/O Programming for the Altair Disks 

□ The Axiom EX-800 

□ Tiger Trouble ! . . . Tl programmable-calculator safari 

□ Temperature Sensing 

□ A Different Approach to HI-LO 


April 1978* 

May 1978* 

June 1978* 

July 1978 

□ Two Hobbies: Model Railroading and Computing 

□ Revolving Charge Account Calculations 

□ A Tour of the Faire, Part 2 

□ Taming the I/O Selectric . . Part 2: software 

□ Heath's Experimenter's Breadboard 

□ Draw Dazzling Color Graphics . routines for Cromem- 
co's Dazzler 

[ Atwood Memory for Your KIM 

□ MIKBUG with Muscle! 

□ Little Bits . . strings, statements, routines 
□Cook's Memory Test for the 8080 
□An S-100 Front Panel Replacement 

□ Home-Brew Z-80 System. . . Part 2: CPU and memory 
board 

I Battleship! 

[ 1 Improvements Make the Difference . . SWTP's new sys- 
tem 

□ Simple and Low-Cost PROM Programmer 

□ Compatibility and the Altair Bus 

□ Retail Pricing System 


August 1978 


UDOCUFORM: A Word-Processing System for Everyone! 

I i Kilobaud Klassroom . No. 11: Data and Address Buses 
[J Software Debugging for Beginners 

□ Mits vs North Star 

□ Kansas City Standard . at 1200 baud 

□ Swords and Sorcery! 

□ Two Hobbies: Model Railroading and Computing, Part 2 

□ Update: Lunar Lander 

□ The Do-It-Yourself System . . . Heath's H8 is a winner! 

□ KIM + Chess = Microchess 

□ is There Intelligent Life in Your Computer Room? 

□ From Base to Base . . with your HP 25 

□ FINANC: A Home/Small-Business Financial Package 
U Computer-Generated Signs 

U Copying Computer Cassettes' 

□ Something Extra With Radio Shack's BASIC 

□ The Amazing 1802 

□ Who Needs a UART? 

□Can't Find It? . . . an index for your SWTP BASIC manual 


l J(Con)text Editor 

□ At Last: A Client Timekeeping System 
L Troubleshooters' Guide 

□ Metric-American Conversion Program 

□ The Heath/DEC Connection Part 1: overview 
L Home System Demo Program 

□ Do-lt-All Expansion Board for KIM 

□ Tally Ho! fox and hounds game 

□ Baudot Interface Cookbook 

□ Error-Correcting Techniques 

□ KIM Organ 

□ Kilobaud Klassroom . . No. 12: ROM and RAM mem- 
ories 

I I Motorola's Latest: The MC6802 
L TRS-80 Update: Level II BASIC 

□ Super Cheap 2708 Programmer 

□ Something Extra in Mass Storage Meca s Alpha-1 

□ From Big BASIC to Tiny BASIC 

October 1978 


LI Budge! System KIM. keyboard. TV. TVTdyL and AKIM 
t J The Heath/DEC Connection Part 2: H1 1 system periph- 
erals 

□ Depreciation Calculations 

□ Looping in Tiny BASIC 

□ Kilobaud Klassroom . . No. 13: I/O Circuitry 
I Let Your Computer Wear a Watch 

□ Randomness is Wonderful 

□ Dazzler and BASIC 

□ The Latest in Operating Systems for the 6800: FLEX 
l lAction on the Enterprise 

□ Will DEC and IBM Be the Final Winners? 

□ Little Bits 

□ View from the Far East 

□ Use That Parity Line! 

□ The Software Patchcord 

□ A Useful Address List Program 

□ Ready for the Nuthouse? 

□ Build a One-Chip Single Stepper for the 6502 

November 1978* 

December 1978 — 

□ Dura/I tel Selectric for Low-Cost Hard Copy 
□A "Gift" That Keeps on Giving 

□ The Art of Generating Expense Reports 
UDeep, Dark Secrets of the TRS-80 (Level I) 

□ Interfacing the Elf II 

□ The Care and Feeding of Cassette Tapes, Part 1 

□ Kilobaud Klassroom . No. 15: computer I/O III 

□ Raster Scan Graphics for the 6800 Part 2: the software 

□ SWTP 4K RAM Write Protect Option 

□ TSC Text Editor 

□ Spelling Bee 

□ Two Interface Boards from Teletek 

□ Attention, Chess Buffs! 

UThe Ups and Downs of Business 

□ BASIC Control of Servomechanisms 

□ There Is a Better MIKBUG! 

□ How to Write Good Application Programs 

□ Sharing Scheme for RS-232 Channels 

□ Scratched Diskette? 


January 1979- 


□ An Editor for 6800 BASIC Programs 

□ u-Panel for KIM 

□ Rolling Dice 
” Pseudo Graphics 

The BCS and Its President 
Address List Editor 
Display Your PET! 

TRS-80 Tape Controller 
SHHH — People Are Sleeping 
Say It with a Banner 
Open House 

□ Cassette Interfacing 

□ PET Techniques Explained 

□ A Service Bureau for Hobbyists 

□ Little Bits 

□ Keeping Ma Bell Happy 


February 1979 


□ Block-Structured Language for Microcomputers 

□ Kilobaud Klassroom, No 16: I/O IV 

□ Computerized Climate Control 

□ Music, Maestro! 

□ Madam Dupre's House of the Zodiac 

□ Disk Power! 

□ Inventory Control with the TRS-80 

□ Onward with the COSMAC Elf! 

□ Build a $50 TVT! 

□ Percom's LFD-400 Floppy Disk System 

□ DOTS 


□ The Apple Speaks — Softly 
U Super Mastermind 

□ TRS-80 Level II Reference Manual Index 

U Care and Feeding of Cassette Tapes (Part 2) 

□ Text/Document Preparation Made Easy 
U Simpler Interest 

□ Learn BASIC -with BASIC 

□ Use Flowcharts to Communicate 

□ joystick Interface for Your Altair 

□ Attack on the Pack! 

March 1979 

U Cheap Video for Your Heathkit H8 

□ Analog and Digital Interfaces 

□ The "El Cheapo" EPROM Programmer 

□ Is Your Video Monitor Dangerous? 

□ Thoughts on the SWTP Computer System 

□ PET User Port Cookbook 

□ Chess Pawn 

□ Home Computer Exterior Ballistics 

□ Heath H9 Page Erase 

□ I he SKIP II Microcomputer 

□ Ultra Banner 

□ Teletype's KSR-43 

□ The One Percent Forecasting Method 

□ Too Many Variables? 

□ Kilobaud Klassroom No 17 I/O V 

□ The Electric Pencil 

□ How to Talk to Your 8080 

□ Programming the 1802 

□ Keyboard Interrupt for the TRS-80 

□ The OSI Model 500 

□ Sleep Better with a Microcomputer 

□ Telpar Thermal Printer 


1 


April 1979 - 


LJ A Look at TRS-80 Peripherals 
LJ Heath H8 Disk System 

□ DOTS (Part 2) 

□ Truly Random Numbers 

□ SWTP CT-1024 Mod 

□ Who Sells Software? 

□ How Important Is Proper Termination? 

□ How to Talk to Your 8080 (Part 2) 

□ Parallel Port to RS-232 — Inexpensively 

□ Free Speech Lessons for the TRS-80 

□ Let's Go Flying 

D Floppy Disk System from Tarbell 

□ The Wait State Explained 

□ Depreciation Analysis 

□ Twin Cassettes for Your TRS 80 

□ Bar-Graph Generator 

□ Let's Have Some Order 

□ Quicksort! 

□ Put Something Super in Your Life 

□ Starship Attack 

□ Terminate Your Troubles 

□ Testing PET Search Algorithms 

□ Two Diamonds 

□ How about a Printer? 

□ A Look inside the TRS-80 


May 1979 


U A Text Formatter in BASIC 

□ KIMCTR 

□ High-Speed Cassette Interface 

□ How to Talk to Your 8080 (Part 3) 

□ Data Base Management 

□ Analog and Digital Interfaces (Part 2) 

□ COSMAC Double Play 

□ COSMAC Double Play (cont ) 

□ From Microcomputer to Micro-Piano 

□ A Game of Darts 

□ Prettyprinting with Microsoft BASIC 

□ Kilobaud Klassroom No 18 

□ MDOS 

□ A TRS-80 Cross-Index 

□ Graphing with the TRS-80 

□ An All-in-One Interface 


June 1979- 


□ "Monitor" 

□ TRS-80/Selec trie Word Processor 

□ Thoughts on the SWTP Computer System (2) 

□ New Life for Our Altair 

□ TVBUG 

□ Creative Tabulation 

□ A Handle on Programming 

□ Keepbook 

□ Vector Graphing Techniques 

□ Putting the 1802 on the S-100 Bus 

□ A Personal Finance System (Part 1) 

□ Building a New Horizon 

□ Microcomputers and TVI 

□ Translating Between TTL and RS 232 Levels 

. . . and more! 


issues not available. 


j 


The Apple 
Goes to Market 


Use of this program does not guarantee that you will become a Wall Street tycoon. 
What it will help you do, however, is gather and analyze data from the stock market. 


Leslie R. Schmeltz 
3224 Magnolia Ct. 
Bettendorf I A 52722 


E veryone, it seems, thinks 
he has a magical solution 
to the problem of timing pur- 
chases and sales in the stock 
market. The goal is obvious- 
buy stocks when prices are 
relatively low and sell them 
when prices are relatively high. 
Average investors (us so-called 
“odd-lotters”) have a notorious 
history of doing just the oppo- 


site-buying with fervor at mar- 
ket peaks and selling in desper- 
ation when prices are bottom- 
ing out. Even investment pro- 
fessionals controlling millions 
of shares take their lumps by 
buying the right stock at the 
wrong time. 

Since the stock markets are 
exchanges , for every transac- 
tion there must be a buyer and a 
seller. When prices are high 
and buying is hectic, there are 
sellers raking in handsome 
profits. After the euphoria 
wears off and prices are bot- 


toming, here come those wise 
old sellers buying everything in 
sight. And so it goes— some 
winning, some losing. 

Obviously, the market will 
not accommodate only win- 
ners. The problem is how to 
leave the herd of losers and en- 
ter the much smaller group of 
winners. Mind you, being a win- 
ner doesn’t mean making a 
profit on every transaction, on- 
ly a majority. 

I acquired an interest in the 
stock market a few years ago 
while taking an adult education 
class on investments. The in- 
structor, a stockbroker, ad- 
mitted to having picked “a few 
duds,” primarily due to poor 
timing. While I was discussing 
some ideas with my neighbor, 
also a stockbroker, he made 
the observation that once a 
stock price penetrated its long- 
term average (39 or 40 weeks) 
significant gains were likely to 
follow. 

Armed with this pearl of wis- 
dom, I searched the investment 
section of our local library, 
which was well populated with 
books on various techniques of 
market analysis and timing. 
Most of them, however, seemed 
geared to PhD’s in accounting 
and ecomonics and required 
several hours a day studying 


charts and calculations. 

The Art of Low Risk Investing 
by Michael G. Zahorchak (now 
in second edition, 1977, Van 
Nostrand Reinhold Co., 450 W. 
33rd St., New York NY 10001 — 
available in paperback) was re- 
freshingly different. This book 
presented a strong case for in- 
vestment management using 
moving averages for both gen- 
eral market trends and individu- 
al stock analysis. 

On the basis of principles 
outlined by Zahorchak, I com- 
piled a list of 96 stocks to fol- 
low, constructed an advance- 
decline line and collected 40 
weeks’ worth of price data on 
all 96 stocks plus the Dow 
Jones Industrial Average and 
the New York Composite Index. 
After several months of com- 
puting averages using my faith- 
ful Sears desk calculator, I be- 
gan to search for a quicker, bet- 
ter and easier way. Three hours 
or so a week may not seem like 
much, but my ten thumbs on 
the calculator made it feel like 
an eternity. 

Since I had access to the of- 
fice HP3000 time-sharing sys- 
tem, a computer seemed the 
way to go. Only one slight prob- 
lem: I knew relatively little 
(meaning nothing) about writ- 
ing a program! Never one to let 


5 REM DATA LOAD PROGRAM— ARRAY A(l) — 

BY L. SCHMELTZ 
10 DIM A( 1319) 

15 PRINT "INPUT ADVANCE-DECLINE FIGURES" 
: X=0 : Y=14 : GOSUB 500 
20 PRINT "INPUT DOW JONES INDUSTRIAL 
AVERAGE FIGURES" :X=15:Y=54: GOSUB 500 
25 PRINT "INPUT NEW YORK COMPOSITE INDEX 
FIGURES" :X=55:Y=94: GOSUB 500 
30 PRINT "INPUT ( your stock 1)FIGURES": 
X=95:Y=134: GOSUB 500 
35 PRINT "INPUT ( your stock 2)FIGURES": 

f X-135 : Y=174 : GOSUB 500 
^00 Text 

175 PRINT "INPUT~( ?our ~ stock 30)FIGURES" 

: X=1255 : Y=1294 : GOSUB 500 
180 INPUT "READY TO STORE ARRAY A(l)? (Y 
OR N)";B$ 

185 IF B$="N" THEN 180 
190 STORE A 
195 GOTO 520 

500 FOR 1= X TO Y: INPUT A(I): NEXT 
510 RETURN 
520 END 


Listing 1. Data Load program. 
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details stand in my way, I read a 
few books on BASIC and began 
writing. 

Lesson one in the fine art of 
programming soon became 
painfully apparent: First, define 
the problem and identify logical 
steps to solve it, then write the 
program! Once lesson one is 
learned, each step in the prob- 
lem solution becomes a mini- 
program or subroutine of its 
own. Versions 2, 3, 4 and 5 were 
written and run on the HP, with 
each revision showing a better 
grasp of programming con- 
cepts. 

Enter the Apple 

Several months ago, after a 
year and a half of reading specs 
on various micros, I purchased 
a 16K Apple II with Applesoft II 
on ROM. It was cute, but could 
it handle the stock program 
with no disk and only 16K of 
RAM? The Applesoft manual 
looked promising — no MAT 
functions or disk files, but most 
of the HP BASIC capabilities 
seemed to be there. 

Version A1 (A for Applesoft, 
you know) of the program was 
written and looked OK. One 
minor problem surfaced while I 
was typing it into the Apple— it 
would not fit in the memory! 
Version A2 divided the 99 items 
into three smaller programs 
and worked as intended. 

This article describes the 
program as written in Applesoft 
and run with cassette files in 
16K. While this particular appli- 
cation may or may not be of in- 
terest to you, perhaps some of 
the ideas presented could prove 
useful in similar applications. 
Each of the subroutines and 
the logic on which they are 
based will be described in de- 
tail, then integrated into the 
main program. From this, you 
should be able to construct a 
program to cover any number 
of stocks and adapt it to the file 
and memory capabilities of 
your system. Short programs to 
load data files and correct or re- 
place selected data are in- 
cluded for convenience. 

Why Write Your Own? 

There are several excellent 
investment-management pro- 
grams commercially available. 


The decision to write my own 
was based on several consider- 
ations: 

1. Many available programs 
are primarily portfolio record- 
keeping systems. As such, they 
could be a valuable addition to 
your library for documenting 
transactions, profits and 
losses, yields, etc. 

2. Some of the programs re- 
quire more extensive system 
hardware than I have available. 

3. The process of converting 
an application such as this to a 
usable program presents a real 
learning opportunity and chal- 
lenge to your programming 
skills. 

4. Understanding the logic on 
which the program is based 
helps considerably in revisions 
desired as interests change 
and more system capability is 
added. 

5. It’s fun! 

Selecting Stocks to Follow 

The process of stock selec- 
tion is vitally important to later 
success using this investment 
approach. Several hours of re- 
search are required to choose 
suitable candidates from 
among the thousands of issues 
available. The following factors 
should be considered in select- 
ing your own group of stocks. 

1. Pick only stocks you would 
feel comfortable owning should 
a buy signal occur. 

2. Diversify among industry 
groups and select only the 
strongest performers in each 
group. 

3. Include only those stocks 
that show an annual price swing 
of at least 100 percent between 
high and low (commonly called 
volatile or cyclical stocks). 

4. Daily trading volume must 
be sufficient to maintain ready 
liquidity. 

5. Look for stocks traded on a 
major exchange so price infor- 
mation can be readily obtained. 

6. Consider including a few 
special situation stocks, i.e., 
those companies who have 
shown temporary earnings, 
losses, takeover candidates, 
developers of new technology 
products. 

Information necessary to 
make intelligent selections can 
be obtained from many sources: 


the public library, many major 
brokerage firms, periodicals 
(Barrons, Forbes, etc.) and 
books, to name just a few. Any 
company that particularly inter- 
ests you will be happy to send 
copies of the annual report and 
other pertinent data. 

Beware! There are numerous 
sources of information for mak- 
ing dumb investment decisions. 
Those who pass on “hot tips” 
may honestly feel they are do- 
ing you a favor. Maybe, maybe 
not! If the tipster were all that 
convinced about his discovery, 
he would be mortgaging 
the house, hocking the family 
jewels and selling his wife into 
servitude to raise enough funds 
to take advantage of this “once 
in a lifetime” opportunity— not 
trying to sell you on it! 

The best place for a hot tip is 
usually on a soldering iron, but 
if you find it difficult to restrain 
yourself, investigate. Check 


out the stock and subject it to 
the criteria listed above. If, af- 
ter careful scrutiny, you are still 
interested, then add the stock 
to your investment-possibili- 
ties list. 

My personal preference leans 
toward stocks listed on the 
New York Stock Exchange be- 
cause of the ease of obtaining 
market information. Our local 
cable TV system runs a 15 min- 
ute delayed “ticker tape” and 
news channel. While price 
information from Friday’s clos- 
ing is used to update the com- 
puter program, it is interesting 
to watch daily fluctuations 
when the market is developing 
a major trend. 

Gathering Data 

Once you have selected a 
reasonable number of stocks 
for your program, you will need 
weekly closing prices for the 
last 40 weeks on each. This in- 


5 REM PROGRAM TO CHANGE AND CORRECT DATA 
ARRAY— BY L. SCHMELTZ 
10 DIM A( 1319) 

15 PRINT "LOAD THE ARRAY FROM TAPE AT 
THIS TIME" 

20 RECALL A 

25 PRINT: PRINT "TO CHANGE ALL THE 
ELEMENTS IN ONE STOCK FILE, TYPE 
’ CHANGE ' " 

30 PRINT: PRINT "TO VERIFY AND CORRECT 
A FEW ELEMENTS IN ONE STOCK FILE, TYPE 
'VERIFY'" 

35 INPUT B$ 

40 IF B$=" CHANGE" THEN GOSUB 100 
45 IF B$="VERIFY" THEN GOSUB 200 
50 INPUT "ANY MORE CHANGES OR VERIFICA- 
TIONS NEEDED? (Y OR N)";C$ 

55 IF C$="Y" THEN 25 

60 INPUT "READY TO STORE ARRAY ON TAPE? 

(Y OR N)";D$ 

65 IF D$="N” THEN 60 
70 STORE A 
75 GOTO 250 

100 REM SUBROUTINE TO CHANGE ALL ELEMENTS 
FOR ONE STOCK 

105 PRINT "INPUT THE NUMBER OF THE FIRST 
ELEMENT FOR THIS STOCK": INPUT X 
110 PRINT "INPUT THE NUMBER OF THE LAST 
ELEMENT FOR THIS STOCK": INPUT Y 
115 PRINT "INPUT THE NEW PRICES FOR THIS 
STOCK, MOST RECENT PRICE FIRST" 

120 FOR I = X TO Y: INPUT A(I): NEXT 
125 RETURN 

200 REM SUBROUTINE TO CORRECT ERRORS IN 
STOCK PRICES 

205 PRINT "INPUT THE NUMBER OF THE FIRST 
ELEMENT FOR THE STOCK YOU WISH TO 
VERIFY OR CORRECT": INPUT X 
210 PRINT "INPUT THE NUMBER OF THE LAST 
ELEMENT FOR THIS STOCK": INPUT Y 
215 PRINT: PRINT "AS EACH PRICE IS DISPLAYED, 
TYPE 'Y' IF CORRECT, 'N' IF INCORRECT" 

220 PRINT: PRINT "AFTER AN 'N’ RESPONSE, THE 
? PROMPT ALLOWS YOU TO REPLACE THE 
INCORRECT FIGURE" 

225 FOR I = X TO Y: PRINT A( I): INPUT " 
CORRECT?" ;E$ 

230 IF E$=”N" THEN INPUT A( I ) 

235 NEXT I 
240 RETURN 
245 END 


Listing 2. Change and Correct program. 
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formation can be obtained from 
charts such as Trendline (your 
broker may be able to lend you 
a copy) or periodicals. I found 
Barrons useful for this purpose 
since it publishes every Mon- 
day and includes Friday’s clos- 
ing prices for stocks on virtual- 
ly every exchange. Most public 
libraries subscribe to Barrons 
and keep back issues on file for 
a year or so. 

For the uninitiated, stock 


prices are quoted in fractions. 
While it is possible to gather 
and keep price data in reason- 
ably exact decimal equivalents, 
rounding to the next highest 
full cent is certainly close 
enough for our purposes. (14 
3/8 becomes 14.38, 14 5/8 be- 
comes 14.63, etc.) 

A simple sheet divided into 
columns for date and price is a 
big help in gathering the neces- 
sary price data. For my own sit- 


10 PRINT "STOCK ANALYSIS PROGRAM— PART 
I": REM BY L. SCHMELTZ 
15 DIM A( 1319 ) : PRINT "LOAD ARRAY A AT 
THIS TIME" 

20 RECALL A 

25 INPUT "DATE (MM/DD/YY)?" ; A$ : PRINT " 
D.J.I.A." : INPUT B: PRINT "N.Y.C.I." 

: INPUT K: PRINT "ADVANCES": INPUT E: 
PRINT "DECLINES": INPUT F 
30 X=0 : Y=14 : GOSUB 5800 
35 D$="DJIA" : X=15 : Y=19: GOSUB 5000: 
GOSUB 6000 

40 POKE -16368,0: WAIT -16384,128: WAIT 
-16384,1,1 

45 D$="NYCI" : B=K : X=55: Y=59: GOSUB 
5000: GOSUB 6000 
50 PRINT 

55 PRINT "AT ? INSERT PRICE, ’SKIP’, OR 
•SPLIT' FOR EACH STOCK": PRINT 
60 D$="AMR" : X=95 : Y=99 : INPUT "AMERICAN 
AIRLINES?" ;E$ 

65 IF E$="SPLIT" THEN GOSUB 9000 
70 IF E$="SKIP" THEN 80 
75 B=VAL(E$ ) : GOSUB 5000: GOSUB 7000 
80 D$=" ( your stock 2)": X=135: Y=139: 
INPUT "( your stock 2)?";E$ 

85 IF E$="SPLIT" THEN GOSUB 9000 
90 IF E$="SKIP ' THEN 100 
95 B=VAL(E$) : GOSUB 5000: GOSUB 7000 
100 D$="( your stock 3)": X=175: Y=179: 
t I NPUT " Ty our stock 3)";E$ 

T See Text 

660 PRINT: PRINT "PAlFFT OF STOCK PROGRAM 
COMPLETED" 

665 INPUT "READY TO STORE DATA ON TAPE? 

(Y OR N)";Z$ 

670 IF Z$="N" THEN 665 
675 STORE A 

680 PRINT "LOAD PART II OF PROGRAM" 

685 GOTO 9030 


Listing 3. Main program for market comments and analysis of 
30 stocks. 


710 PRINT "STOCK ANALYSIS PROGRAM— PART 
II": REM BY L. SCHMELTZ 
715 DIM A( 1319) : PRINT "LOAD ARRAY II AT 
THIS TIME" 

720 RECALL A 

725 D$=" ( your stock 31)": X=0 : Y= 4: 
INPUT "( your stock 31)?";E$ 

730 IF E$="SPLIT" THEN GOSUB 9000 
735 IF E$="SKIP" THEN 745 
740 B=VAL(E$) : GOSUB 5000: GOSUB 7000 
745 D$="( your stock 32)": X=40 : Y=44 : 

T INPUT "( your stock 32)?";E$ 

* See Text 

1385 PRINT: PRINT "PART II OF STOCK 
PROGRAM COMPLETED" 

1390 PRINT: INPUT "READY TO STORE ARRAY 
II ON TAPE?" ; Z$ 

1395 IF Z$="N" THEN 1390 
1400 STORE A 

1405 PRINT "LOAD PART III OF PROGRAM" 
1410 GOTO 9030 


Listing 4. Main program for stocks 31-63. 


uation, I made one master sheet 
and ran copies for each of the 
stocks I follow, plus one each 
for the Dow Jones and New 
York Composite Indexes. 

Depending on the number of 
stocks you elect to follow, this 
data-gathering stage can range 
from tiresome to tedious. Hang 
in there, the worst is about 
over, and you can get back to 
your computer for the next few 
steps. 

The Programs 

Actually, the investment- 
management system includes 
three separate programs: 

1. Data Load program— dimen- 
sions arrays, inputs price data 
and stores data on tape. 

2. Change and Correct pro- 
gram-offers provisions to re- 
place data for one or more 
stocks in the array, verify and 
correct only a few erroneous 
entries. 

3. Main program— accepts cur- 
rent data on market and in- 
dividual stocks, computes mov- 
ing averages and totals, cor- 
rects for distributions and 
splits, recommends a course of 
action and updates the data 
files. 

Memory limitations in my sys- 
tem do not permit running the 
96 stocks I follow in one pro- 
gram. I have divided my main 
program into three sections 


and got an unexpected bonus 
in ease of handling the tape 
files (more on that later). 

Calculating Advance- 
Decline Figures 

To obtain the data necessary 
for constructing an advance- 
decline line, collect the last 15 
weekly totals of prices that ad- 
vanced and declined on the par- 
ticular exchange that trades 
the majority of stocks you wish 
to follow. This information is 
often published in the Sunday 
edition of your local newspaper, 
as well as in Barrons and 
Trendline. 

Once you have all the neces- 
sary information, the advance- 
decline figures may be calcu- 
lated as follows: 

1 . For the least recent week, 
subtract the declines from the 
advances and add 20,000 to the 
total obtained (20,000 is an ar- 
bitrary figure used to keep the 
result a positive number). This 
is the figure you enter last in 
the advance-decline file. 

2. For the next least recent 
week, again subtract the de- 
clines from the advances and 
add the difference to the figure 
obtained at the end of step 1. 
This becomes the next to last 
figure entered. 

3. Continue as in step 2 for 
each succeeding week, each 
time adding the figure obtained 


5000 REM MOVING AVERAGE AND TOTAL 
COMPUTATION SUBROUTINE 
5005 C1=0 : C2=0 : C3=0 : C4=0: C5=0: C6=0: 
D1=0 : D2=0 : D3=0 : D4=0 : D5=0: D6=0 : 
P=100 

5010 FOR I = X TO Y: C1=C1+A(I): NEXT: 
C2=B+(C1-A(Y) ) : Y=Y+10 
5020 FOR I = X TO Y: C3=C3+A(I): NEXT: 

C4=*B+ ( C3- A ( Y ) ) : Y=Y+25 
5030 FOR I = X TO Y: C5=C5+A(I): NEXT: 
C6=B+(C5-A(Y) ) : X=X+1 
5040 Dl=Cl/5 : D1=INT(D1*P+ . 5) /P : D2=C2/5: 
D2=INT(D2*P+ . 5)/P 

5050 D3=C3/15 : D3=INT(D3*P+ . 5) /P : D4=C4/15: 
D4=INT(D4*P+ . 5)/P 

5060 D5=C5/40 : D5=INT(D5*P+ . 5)/P : D6=C6/40: 
D6=INT(D6*P+ . 5) /P 

5070 PRINT: PRINT TAB( 5) ; "TOTALS" ;TAB( 15) ; 

D$ ;TAB( 22 ); "MOVING AVERAGES": PRINT 
5080 PRINT "LAST 5 WK-" ; Cl ;TAB( 20) ; "LAST 

5 WK-" ; D1 : PRINT "5 WK— " ; C2 ;TAB( 20) ; 
"5 WK— ";D2: PRINT 

5090 PRINT "LAST 15 WK-” ;C3 :TAB(20) ; "LAST 
15 WK-" ;D3 : PRINT "15 WK— ";C4; TAB 
(20); "15 WK— ";D4: PRINT 
5100 PRINT "LAST 40 WK-";C5;TAB(20) ;"LAST 
40 WK-" ;D5 : PRINT "40 WK— ";C6;TAB 
(20); "40 WK— ";D6 

5110 FOR I 5 X TO Y STEP -1: A(I)=A(I-1): 
NEXT: X=X-1 : A(X)=B 
5120 RETURN 


Listing 5. Moving Average and Total Computation subroutine. 
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N ow you can afford to sink your teeth into 
some big, feature-packed static memories. 
Because George Morrow’s ultra-efficient 
designs have brought S-100 memory down to 2C 
a byte. 

Introducing Morrow’s new “MemoryMaster” 
Bank Select Logic memories, the top of the 
SuperRam™ line. 

The SuperRam™ MemoryMaster 16K Static may 
be the most sophisticated S-100 memory at any price. 
The MM16K is switch-programmable to write-protect 
any of the four 4K blocks ... or to open invisible IK 
“windows” to accommodate VDM’s or disk 
controllers. An on-board I/O device and jumper block 
allow you to use the memory-extending Bank 
Select Logic features of your software. 

Yet, the SuperRam™ MemoryMaster 16K kit is 
just 2.1C a byte at $349. Assembled and tested, $399. 

The SuperRam™ MemoryMaster is also available 
in 24K configuration: 3 individually write-protectable 
8K blocks with Bank Select Logic capability. 

MM24K Kit, $499. Assembled and tested, $549. 


Or, get your memory at a rock-bottom 1.8C a 
byte with the SuperRam™ 16K Static. It gives you 4 
individual 4K blocks . . . plus the ability to switch- 
enable the Phantom Line for power-up sequencing. 
Kit, $299. Assembled and tested, $349. 

But if you really need a big helping of memory, 
the SuperRam™ 32K Static serves up two individual 
16K blocks for 2C a byte: $649 in kit. Assembled and 
tested, $699. 

Whichever Morrow memory suits your taste, it 
will run perfectly in 2 MHz 8080, 4 MHz Z-80 or 
5 MHz 8085 systems. And meets the Proposed 
IEEE S-100 Standard. 


2C a byte! That’s food for thought. And they’re 
ready to take out at your local computer shop. Or if 
not, we deliver. WriteThinker Toys™ 5221 Central 
Ave., Richmond CA 94804. Or call 415-524-2101 
(10-4 PacificTime any weekday). 


9 


Morrow Designs 


^T 28 


Thinker Toys 


5800 REM ADVANCE DECLINE SUBROUTINE 
5805 H1=(E-F)+A(X): FOR I = X TO Y : 

H2=H2+A( I ) : NEXT: H3=INT(,H2/15) : 
X=X+1 

5810 H4=INT( (H1+(H2-A(Y) ) )/15) : PRINT 
"ADV-DEC LAST-’ 1 ; H3 ; "« — CURRENT-" 

;H4 

5820 IF H4=>H3 THEN B$="UP" 

5830 IF H4<H3 THEN B$="DOWN" 

5835 PRINT "ADVANCE -DECLINE LINE ";B$ 

5840 FOR I = Y TO X STEP -1: A( I )=A( 1-1) : 
NEXT: X=X-1 : A(X)=H1 
5850 RETURN 


Listing 6. Advance-Decline subroutine. 


to the total from the previous 
week. 

4. The last calculation made 
should be for the current week. 

5. When entering the data to 
your program, enter the current 
week first, then last week, etc., 
until all 15 totals have been en- 
tered. 

Data Load and 
Change Programs 

The Data Load and Change 
programs will be used to input 
all your initial data to an array, 
which will be used later in the 
main program. Prior to actually 
inputting the program, decide 
what type and size the data ar- 
ray will be. My own program 
uses single dimension arrays of 
1319 elements— large enough 
to accommodate 40-week price 
data for 33 stocks. (Don’t for- 


get, the 0 element is used in Ap- 
plesoft II.) Assign file locations 
for your data as shown in Table 
1 . 

Note that this array uses only 
1294 of the 1319 elements di- 
mensioned because you are us- 
ing 15 week advance-decline 
figures instead of 40 week. The 
other sections of my program 
use all 1319 elements, so that 
figure is used for consistency. 
Applesoft II automatically fills 
the unused elements with zeros. 

The second array, used with 
the second section of the main 
program, contains the 40 week 
data for stocks 31-63. A third ar- 
ray contains data for part 3 of 
the program and stocks 64-96. 

Keep a separate written rec- 
ord of which array elements are 
used for each stock in your list. 
You will be referring to this list 


periodically to correct, update 
or replace data. 

Listing 1 shows the Data 
Load program. Line 10 dimen- 
sions the array and should be 
consistent with the number of 
stocks you wish to follow times 
40 minus 1. Lines 15-175 pro- 
vide an input prompt, set X for 
the lowest element, Y for the 
highest, and branch to subrou- 
tine 500. The subroutine (500- 
510) creates an incrementing 
loop that accepts each data 
element in sequence. The most 
recent price should be input 
first, then work backward from 
there. Lines 180-190 prompt you 
that the array is ready to be 
stored. When your recorder is 
ready, respond with any letter 
but N, and the array will be 
stored on tape. 

Listing 2 shows the Change 
and Correct program, which 
should be self-explanatory. Fol- 
low the prompts carefully and 
modify your data as desired. Be 
sure to dimension the array ex- 
actly the same as the Data 
Load program! 

Once all your data is saved 
on tape files, you are ready to 
proceed to the main program. 

The Main Program 

Actually, the main program is 
little more than a traffic man- 
ager, prompting you to read 
and record tapes and input 
data where necessary and di- 
recting traffic to the subrou- 
tines. The subroutines handle 
nearly all the actual work done 
by the program, making it much 
easier to change a parameter 
here and there without having 
to type it several times. 

Listing 3 lists a small portion 
of my main program, showing 
all the necessary functions to 
include in yours. Line 15 dimen- 
sions array A and must be the 
same as that used in the Data 
Load program. The system 
waits at line 20 for data from the 
cassette input. Once the data is 
loaded, line 25 prompts inputs 
for the initial information on 
market conditions for the 
week. 

The advance-decline compu- 
tations and comment are called 
from line 30. Note that X and Y 
are set to increment the FOR- 
NEXT loop in the subroutine. 


Line 35 sets D$ to DJIA and 
calls two subroutines: Line 5000 
is the subroutine that com- 
putes the 5, 15 and 40 week to- 
tals and moving averages for 
both the current and past week, 
prints the results and updates 
the data array. Note that X sets 
the lower element of the array, 
and Y must equal X + 4. The ad- 
ditional values of X and Y are 
modified in the subroutine as 
needed. Line 6000 is the sub- 
routine that determines general 
market posture and prints a 
comment. 

Line 40 is a programmed 
pause, giving you an opportu- 
nity to make notes on the Dow 
Jones market averages. Since I 
keep written records on the 
various averages, the pause 
keeps the results from scrolling 
off the screen before I have 
time to copy them. Hitting the 
space bar causes the New York 
Composite Index figures to be 
computed and displayed. 

Line 60 sets D$ to the trading 
symbol for the first stock, X and 
Y for the subroutine loop, and 
prompts input of the current 
stock price, skip or split. Ameri- 
can Airlines is used here as an 
example; your stock 1 and its 
trading symbol should be in- 
serted here. If the stock has 
been split since last week, typ- 
ing split causes the program to 
branch to subroutine 9000, 
which corrects the data array 
for the split, rounds the results 
and returns the price input 
prompt. The skip response is 
used when you no longer wish 
to follow the stock, or price in- 
formation is not available at the 
time you run the program, and 
causes line 70 to advance the 
program to the next input state- 
ment. 

This program assumes that if 
neither skip nor split has been 
entered in line 60, the current 
price will be contained in E$. 
Line 75 converts E$ to B and di- 
rects the subroutine 5000 to 
compute totals and moving 
averages and subroutine 7000 
to produce a recommendation. 

Lines 80-655 are the same as 
60-75— one input line for each 
stock on your list and the skip 
line numbered to the next input 
line. Use as many of these four- 
line series as you need to cover 


6000 REM MARKET SUMMARY SUBROUTINE 

6005 PRINT D$ ; " MARKET COMMENT, WEEK 

ENDING ”;A$ 

6010 IF D4=>D6 AND D6=v>D5 AND B$="UP" THEN 

C$="BULL MARKET STAY INVESTED": 

PRINT C$ : RETURN 

6020 IF D4<D6 AND D6<D5 AND B$="UP" THEN 

C$="UNCERTAIN AVOID NEW PURCHASES" 

: PRINT C$ : RETURN 

6030 IF D4=>D6 AND D6=>D5 THEN C$="UNCER 
TAIN— -AVOID NEW PURCHASES": PRINT 
C$ : RETURN 

6040 IF D4<D6 AND D2<=D1 AND B$="DOWN" 

THEN C$="BEAR MARKET AVOID NEW 

PURCHASES": PRINT C$ : RETURN 
6050 IF D2>D1 AND D2<D6 AND D4<D6 AND B$ 

="DOWN" THEN C$="5 WK UPTURN BUY 

STRONGEST STOCKS": PRINT C$ : RETURN 
6060 IF D2=>D6 AND D4<D6 AND D6>D5 AND B$ 

="DOWN" THEN C$="BUY BEAR RALLY OR 

EARLY BULL": PRINT C$ : RETURN 
6070 IF D2<D6 AND D4<D6 AND D6<D5 AND B$= 

"UP" THEN C$="BUY BEAR RALLY OR 

EARLY BULL": PRINT C$ : RETURN 

6080 IF D2~>D6 AND D4<D6 THEN C$="BUY 

SECOND BULLISH SIGN": PRINT C$ : RETURN 
6090 IF D2=>D6 AND D4=>D6 THEN C$="BUY 

AGGRESSIVELY BULL MARKET AHEAD": 

PRINT C$ : RETURN 

6100 PRINT "NONE OF THE MARKET SUMMARY 
CRITERIA MET": PRINT "MARKET 
APPARENTLY UNCERTAIN": RETURN 

Listing 7. Market Summary subroutine. 
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7000 REM INDIVIDUAL STOCK ANALYSIS SUB 
7005 IF D2=D1 THEN H$="NEUTRAL" 

7010 IF D2>D1 THEN H$="UP" 

7020 IF D2<D1 THEN H$="DOWN" 

7030 IF D4=D3 THEN J$= "NEUTRAL" 

7040 IF D4>D3 THEN J$="UP" 

7050 IF D4<D3 THEN J$="DOWN" 

7060 IF D6=D5 THEN K$="NEUTRAL" 

7070 IF D6>D5 THEN K$="UP" 

7080 IF D6<D5 THEN K$="DOWN" 

7090 PRINT: PRINT "40 WK - ";K$;" 15 WK - 
" ; J$ ; "5 WK - ";H$ 

7100 PRINT 

7110 IF D4<=D6 AND D2<=D6 THEN PRINT " 
AVOID REGARDLESS OF MARKET TREND": 
RETURN 

7120 IF D4<=D6 AND D1<D5 THEN PRINT "5 

WK JUST PENETRATED 40 WK FLASH: 

PRINT "POSSIBLE BUY": NORMAL: RETURN 
7130 IF D2<=D6 THEN PRINT "CONSIDER FOR 
PURCHASE ON 5 WK MARKET UPTURN": 
RETURN 

7140 IF D2<=D4 THEN PRINT "HOLD IF BULL 
MARKET, SELL IF BEAR": RETURN 
7150 PRINT "HOLD IF OWNED. CANDIDATE FOR 

PURCHASE BETWEEN" ;D6;" ";D2: 

RETURN 


Listing 8. Individual Stock Analysis subroutine. 


all the stocks on your list. 

As noted earlier, this pro- 
gram as presently configured 
handles 30 stocks. If your list 
contains more than 30, Listing 
4 shows part two of the main 
program for stocks 31-63. Parts 
three, four, etc., can be con- 
structed using the same for- 
mat. Subroutines 5800 and 6000 
can be eliminated in parts two, 
etc., since the market informa- 
tion is needed only once. 

As previously mentioned, di- 
viding the main program into 
three parts has resulted in un- 
expected ease of handling the 
cassette files. I have recorded 
each part of the program on a 
separate cassette, followed by 
the data arrays used in that 
section. In using the tapes, I 
load the program first, then ad- 
vance the tape to the most re- 
cent array and load it. The new, 
updated array is then recorded 
on the same tape following the 
array just read. (Keeping the 
last five or six arrays is a good 
backup procedure.) After part 
one is completed, load the tape 
for part two and use it in the 
same fashion. 

Each section of the main pro- 
gram as shown here and its as- 
sociated data array require ap- 
proximately 12K RAM to run. 
If your system has more or less 
memory available, you may 
have to adjust the program and 
data array lengths to fit your 
system. 

Subroutines 

In Listing 5, subroutine 5000 
computes the 5, 15 and 40 week 
totals and moving averages for 
both the current and past week. 
Line 5005 clears the variables 
for each total and average, 
since this subroutine is used re- 
peatedly in the program. Line 
5010 computes the past (Cl) 
and current (C2) 5 week totals; 
line 5020 the past (C3) and cur- 
rent (C4) 15 week totals; line 
5030 the past (C5) and current 
(C6) 40 week totals; and line 
5040 computes the past (D1) 
and current (D2) 5 week moving 
averages and rounds the re- 
sults to two decimal places. 
The 15 and 40 week figures are 
obtained in lines 5050 and 5060. 
The print lines 5070-5100 for- 
mat and print the figures ob- 


tained on the 40 character Ap- 
ple video display. The loop in 
line 5110 updates the data ar- 
ray. 

Subroutine 5800 in Listing 6 
provides calculations for the 
advance-decline line, prints to- 
tals from the past (H3) and cur- 
rent (H4) week, sets B$ for line 
movement and prints B$. B$ is 
also used in the market com- 
mentary subroutine to help de- 
termine general market pos- 
ture. The advance-decline array 
is updated in line 5840. Note 
that the advance-decline fig- 
ures are rounded to integers, 
sufficiently accurate for our 
purposes. 

Subroutine 6000 in Listing 7 
provides the logic necessary to 
supply a comment on the gen- 
eral market conditions. The re- 
lationship between the 5, 15 
and 40 week averages and the 
advance-decline line deter- 
mines whether or not new stock 
purchases should be consid- 
ered at this time. Often the Dow 
Jones market comment will dif- 
fer from the New York Compos- 
ite’s, probably because the 
Dow is more oriented toward 
the “blue chips.” Use which- 
ever comment you prefer, or 
wait till the two agree before in- 
vesting. The general market 
summary is vitally important to 
this program of investment 
management, as we will see 
later. 

If your BASIC does not per- 
mit multiple logic operators per 
statement, some revisions of 
this subroutine will be needed. 
This summary may be of help to 
you in understanding the logic 
on which the subroutine is 
based. 

1. When both the5 and 15 week 
averages are above the 40 week 
average and the advance-de- 
cline line is up, a bull market is 
thought to exist. 

2. When the advance-decline 
line turns down or the 15 week 
average drops below the 40 
week, the market is labeled un- 
certain. 

3. When the advance-decline 
line is down and the 5 and 15 
week averages are below the 40 
week average, a bear market is 
assumed. 

4. When either the advance-de- 
cline line or the 5 week average 


shows an upturn, strongest 
stocks may be considered for 
purchase. 

5. When the 5 week average 
moves upward and penetrates 
the 40 week average, a new bull 
market is likely. 

6. When the 5 week average 
stays above the 40 week aver- 
age and the 15 week average 
rises to penetrate the 40 week 
average, a “buy aggressively” 
signal is flashed. Feel free to re- 
vise these criteria and modify 
the logic to fit your own particu- 
lar situation. 

Subroutine 7000 in Listing 8 
provides the individual stock 
analysis logic. Lines 7005-7090 
determine and print the primary 
movement of each of the three 
averages. 

The rest of the subroutine 
bases buy and sell judgements 
for individual stocks on the fol- 
lowing criteria. 

1. When both the 5 and 15 week 
averages are below the 40 week 
average, purchase of the stock 
is to be avoided. 


2. When the 5 week average 
rises to penetrate the 40 week 
average, a “possible buy” sig- 
nal is (literally) flashed. 

3. When the 15 week average is 
above the 40 week average and 
the 5 week average is below, 
the stock becomes a candidate 
for purchase on a 5 week aver- 
age general market upturn. 

4. When both the 5 and 15 week 
averages are above the 40 week 
average and the 5 week average 
drops below the 15 week aver- 
age, the recommendation is to 
hold in a bull market; sell in a 
bear. 

5. When the 5 week average is 
above the 15 and 40 week aver- 
ages and the 15 week average 
is above the 40 week average, 
the stock should be held or may 
be purchased as close to the 40 
week average as possible. 

In Listing 9, subroutine 9000 
provides a means to adjust the 
data array for stock splits and 
distributions. To correct for a 2 
for 1 split, use a divisor of 2; 3 
for 1, use 3; etc. Once the array 


9000 REM SPLIT AND DISTRIBUTION ADJUSTMENT 
SUBROUTINE 

9005 PRINT: P=100: PRINT "DIVISOR FOR SPLIT" 
: INPUT S: Y=Y+35 

9010 FOR I = X TO Y: A(I)=A(I)/S: A(I)= 

INT( A( I )*P+ . 5)/P : NEXT 
9020 PRINT D$ ; " ADJUSTED FOR SPLIT": 
Y=Y-35 : INPUT "CURRENT PRICE?" ;E$: 
RETURN 
9030 END 


Listing 9. Subroutine for adjustment of splits. 
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DRUN 

STOCK ANALYSIS PROGRAM— PART I 
LOAD ARRAY A AT THIS TIME 
DATE (MM/DD/YY)?2/9/79 
D. J.I .A. 

?822 . 33 
N.Y.C.I. 

?54 . 88 

ADVANCES 

?590 

DECLINES 

71273 

ADV-DEC LAST-22657— CURRENT-22805 
ADVANCE-DECLINE LINE— UP 

TOTALS DJIA MOVING AVERAGES 

LAST 5 WK-4200 . 09 LAST 5 WK-840.02 
5 WK— 4191.69 5 WK— 838.34 

LAST 15 WK-12286 . 67LAST 15 WK-819.11 
15 WK— 12302.95 15 WK— 820 . 2 

LAST 40 WK-33743 . 44LAST 40 WK-843.59 
40 WK— 33736.68 40 WK— 843.42 


DJIA MARKET COMMENT, WEEK ENDING 2/9/79 

BUY BEAR RALLY OR EARLY BULL 

TOTALS NYC I MOVING AVERAGES 

LAST 5 WK-279 . 95 LAST 5 WK-55.99 
5 WK— 279.42 5 WK— 55.88 

LAST 15 WK-813 . 19 LAST 15 WK-54.21 
15 WK— 815.55 15 WK— 54 . 37 

LAST 40 WK-2223 . 74 LAST 40 WK-55.59 
40 WK— 2224.65 40 WK— 55.62 


NYCI MARKET COMMENT, WEEK ENDING 2/9/79 

UNCERTAIN AVOID NEW PURCHASES 

AT ? INSERT PRICE, ’SKIP’ , OR 1 SPLIT ' FOR 
EACH STOCK 

AMERICAN AIRLINES? 11.38 


Listing 10. Sample runs. 


has been adjusted and rounded 
to two decimal places, the cur- 
rent price is requested and the 
main program execution con- 
tinues. 

Your BASIC may not require 
an END statement; strictly 
speaking, neither does Apple- 
soft II. I prefer using the END to 
getting the “break in line so and 
so” encountered with using a 
STOP before the subroutines. 

Listing 10 shows sample 
runs of the complete market 
summary and one of the stocks 
I follow. 

Adapting to Various BASICS 

Applesoft II seems to be a 
reasonably universal floating 
point BASIC if you disregard 
the graphics capabilities. The 
FLASH command used in this 
program may be lacking in 
other systems, but none of the 
other graphics commands are 
used in this application. Arrays 


may be multidimensioned, if 
necessary, and strings could 
be converted to distinctive inte- 
gers. A close study of the man- 
ual for your BASIC should 
clearly show any minor syntax 
differences needed to suc- 
cessfully run this program in 
your system. 

How to Use 

the Information Obtained 

Once you have gone through 
the many hours needed to 
gather data and get this pro- 
gram running, careful evalua- 
tion of the information ob- 
tained will likely increase your 
chances of investment success. 

Watching the market indica- 
tors will give you a fair idea of 
when to buy stocks. During pe- 
riods of market uncertainty or 
in a bear market, new pur- 
chases should be avoided. If 
you are inclined to speculate a 
bit, the strongest stocks (those 


with their 15 week average 
above the 40 week average) 
may be purchased during a 5 
week market upturn. When the 
market turns more favorably, 
stocks may be purchased as 
their 5 week average pene- 
trates the 40 week average or 
their prices dip close to the 40 
week average. 

Once a stock is purchased, 
the general market indicators 
are secondary to the individual 
stock analysis. A sell indication 
does not necessarily mean the 
stock will decline in price, 
rather that the possibility of a 
decline is high. Similarly, a hold 
or buy signal indicates possibil- 
ities of an increase in price. 

The general purpose of this 
approach is to help you identify 
losers rapidly enough to sell 
with minimal loss and hold win- 
ners long enough to realize 
significant long-term gains. 
There are, however, no guaran- 
tees expressed or implied in 
this article. This program is not 
a substitute for good common 
sense in managing invest- 
ments according to your own 
interests and abilities. 

Getting Started 

If you decide to try this ap- 
proach to investing, I would 
suggest careful attention to the 
following: 

1. Read as many books and 
articles as you can get your 
hands on, including the Zahor- 
chak book mentioned earlier. 

2. Monitor the program rec- 
ommendations and make imag- 
inary investments by recording 
your buys and sells on a sheet 
of paper. Review this record pe- 
riodically to see what kind of re- 
sults your approach is yielding. 
Do not commit actual funds at 
this stage! 

3. Carefully analyze your 
own financial situation and set 
aside for investment only those 
funds you can comfortably af- 
ford to lose. 

4. Once you have followed 
the results obtained long 
enough to get a feel for the sig- 
nals and modified the program 
to fit your own situation, then 
try a few actual investments. 

I have been following the 
same group of stocks for al- 
most two years. During that 


time many of the signals flashed 
by the system have proven 
quite accurate, others only 
marginally so. My results of in- 
vesting on paper have been 
generally good, but this is no 
guarantee yours will be the 
same. On those occasions I 
tried to second-guess the trend 
(and the computer program), 
disaster usually followed. The 
lack of emotions and inability 
to deal with anything but facts 
shown by the computer are a 
distinct advantage in the battle 
for investment profits! 

Using the Program 

Prior to using a computer, I 
spent approximately three 
hours per week locating current 
prices, calculating totals and 
averages and recording the re- 
sults on sheets I prepared for 
this purpose. The computer has 
cut the time spent for all three 
steps to about one hour. 

So far, the cassette files have 
proven dependable (excluding, 
of course, occasional operator 
errors such as forgetting to 
press “record” when saving an 
array!). 

Summary 

This article has presented 
one approach to investment 
management; there are many 
others that may be as good or 
better. Perhaps as important, a 
problem has been defined and a 
program written to solve it. 
While your success with invest- 
ments may or may not be 
enhanced using this approach, 
the experience gained in pro- 
gramming will be invaluable. 

I am looking forward to add- 
ing more capabilities to my sys- 
tem and programming such 
things as high resolution stock 
charts, option tracking, trans- 
action records, etc. With any 
kind of luck at all, the Apple 
may help purchase some of the 
necessary goodies! 

I would be interested in cor- 
responding with any readers 
who have attempted similar 
programs or have questions re- 
garding mine (SASE, please). If 
sufficient interest is shown, 
cassettes containing the pro- 
gram^) and necessary data ar- 
rays for your list of stocks will 
be made available. ■ 
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HARDWARE FOR TRS-80' 

□ Pertec Disk Drives FD-200 $375.00 ea. 

These are 40-track Drives that are completely compatible 
with the TRS-8(rand Radio Shack Drives. 3.0 DOS included. 

Will allow Turning Diskette over and Write on other side. 

□ 4-Drive Cable for Pertec Drives $35.00 

□ DECwriter III, 132 Character $2500.00 

110 to 9600 band EIA tractor feed keyboard printer. This 
is truly the nicest printer available. (30 day delivery) 

□ 701 Centronics TRACTOR FEED 

Bidirectional Printer $1500.00 

2'A times as fast as the Radio Shack 779 Printer, has full 
size 132 Char. Carriage Bell tone. Complete with Cable 
plug in and use. Shipped Freight COD. 

□ 200 ns 16K Dynamic Memory Clips for Keyboard or Expan- 
sion Interface, Lifetime Guarantee, complete $110.00 

Lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

□ 10 Key Numerical Keypad Kit $79.95 

□TRS-80® Level II - 1 6k $750.00 

□ Expansion Interface $275.00 

□ RS-232-C Interface $ 89.00 


ORDER NOW AND SAVE 

Just list the items you want 
and mail this convenient coupon. 


Check 

SOFTWARE BY ACS 

□ Monitor No. 3 $29.95 

Complete Machine Language Monitor for TRS-8(rfeatures: 
Find, EDIT, Relocate, Symbolic Dump to Tape, etc. 

□ Monitor No. 4 $49.95 

All of the commands that reside in Monitor No. 3, plus: 
RS-232 I/O, Disk Program I/O, Symbolic Dump to Disk for 
Loading into Disk Editor/ ASM., Track 8i Sec I/O for 
modification. 

□ PCLEND $15.95 

Will Patch ASCII files of Basic Programs or text or DATA 
FILES so that they may be loaded into the Disk Version of 
the Electric Pencil for Editing purposes comes on Cassette 
that will automatically create a Disk file of PCLEND. 

□ MAKE TAPE AND MAKE DISK 

for Cassette Dealers $69.95 

These are two programs that will allow you to take any type 
of Program from Disk and store it on tape for mailing 
purposes. When the user receives the program in the mail 
on cassette, it is loaded into the computer which will 
automatically make a Disk file of the program. 

□ CP/M 8. C BASIC for the TRS-80® 

CP/M Includes: MOVCPM, STAT, PIP, Dump, DDT, ASM 
(8080), ED, plus 6 user manuals. 

CP/M $150.00 

C Basic-2 Includes: XREF2, CBAS2, and manuals. 

C BASIC 2 $99.95 

□ G2 LEVEL III BASIC for TRS-80®. Special $39.95 

□TELCOM - Telecommunications for the TRS-80?*. .... $29.95 

Telecommunications for the TRS-Stf^allows one TRS-80® 
to communicate with another through the RS-232-C over 
the phone line. 


Orders received by 6:00 p.m. shipped 
next day on Master Charge, Visa, 
Certified Check or Money Order. 
Personal Checks require 14 days to 
clear. No C.O.D. Collect calls not 
accepted. AH Hardware warranted for 90 days 
except Radio Shack equipment which is warrant- 
ed through Radio Shack. Software guaranteed 
for replacement only. Prices subject to change 
without notice. 

Automated 
Computer 
Software service 

(615) 244-2798 

Division of 

■t *i:ii(H4i llnll Inc. 

625 Main Street * Nashville, TN 37206 


Send Check or Money Order payable to — 

SOFTWARE • P.O. Box 60097 


Nashville, TN 37206 


Quan. Description 


Unit Price Total 














HANDLING CHARGE $1.50 

TENN. RES. ADD 6 % SALES TAX TOTAL 



□ Check 

□ Money Order 

□ MasterCharge 

□ Visa 

Card No. 


Exp. Date- 


Name 


Address 
City __ 


State 


Zip.. 




Let’s Look at NEWDOS + 


Even if you’ve upgraded to TRSDOS 2.2, NEWDOS + from Apparat offers improvements. 


H. S. Gentry 
Rt. 1, Box 39B 
Earlysville VA 22936 


T he Radio Shack TRS-80 
Level II is a versatile and 
easy-to-operate microcomputer. 
However, its cassette program 
and data storage are slow and 
sometimes unreliable. But when 
this microcomputer is connect- 
ed to one or more mini-floppy 
disk drives it takes on a new per- 
sonality. 

The TRSDOS disk operating 
system provided by Radio 
Shack makes the TRS-80 a fast 
and efficient software devel- 
opment tool. With it, you can 
write, save and load BASIC pro- 
grams in a fraction of the time 
for cassette. However, the cur- 
rent version of this system has 
several serious problems. 

Apparat, Inc., of Denver, 
Colorado, has a revised version 
of this disk system— NEW- 
DOS +— that they claim has 
solved most of these problems. 
This article will review this new 
system. 

First, let’s look at sme of the 
major problems with TRSDOS 
2.1 and what NEWDOS + has 
done about them. 

Disk Errors 

TRSDOS occasionally makes 
read or write errors when trans- 
ferring data to or from the disk. 
Apparently this is caused by en- 
abled interrupts during disk 
read/write operations. NEW- 
DOS + disables interrupts dur- 
ing such operations. This seems 


to solve the disk error problem, 
but it does cause the real-time 
clock to lose about 0.12 seconds 
per operation. If this is too much 
loss for you, there are instruc- 
tions with the system for reduc- 
ing it to 0.01 seconds at the cost 
of longer disk I/O times. 

Another problem with TRS- 
DOS has to do with the handling 
of the disk directory. Both TRS- 
DOS and NEWDOS + maintain 
a disk directory. This directory is 
recorded on the diskette and 
tells the system where each file 
resides on the diskette. TRS- 
DOS will (very infrequently) dam- 
age the directory while chang- 
ing it. This causes loss of files 
and sometimes loss of all the 
data on the diskette. The NEW- 
DOS + has corrected this prob- 
lem. I have lost data while using * 
TRSDOS, but I have never lost 
data while using NEWDOS + . 

System Problems 

Several problems exist in the 
TRSDOS that do not relate to 
loss of data, but rather to func- 
tions that do not perform cor- 
rectly. One of these system 
functions is APPEND. This pro- 
gram is supposed to attach one 
disk file to another to create a 
file consisting of the data from 
both files. This does not always 
work with TRSDOS, but it seems 
to work with NEWDOS + . 

TRSDOS includes a function 
(VERIFY) that is intended to 
make the system check all data 
that is written on the disk. This 
function does not work cor- 
rectly. The NEWDOS + system 
corrects this error, and all data 
written on the disk may be 


checked. 

Another problem that is fixed 
in NEWDOS + has to do with 
the TRS-80 keyboard. Anyone 
who has used a TRS-80 for any 
length of time has had trouble 
with keyboard bounce. The 
bouncing of the contacts in the 
keyboard switches causes mul- 
tiple characters for one key- 
stroke. 

Radio Shack has a debounce 
routine that can be used with 
TRSDOS to solve this problem. 
It must be loaded each time the 
system is loaded, and a portion 
of memory must be reserved for 
it. NEWDOS -i- has a debounce 
routine built into it. If you don’t 
need this debounce, instruc- 
tions are provided to disable it at 
system start-up. 

Extensions and Improvements 

Some of the difficulties with 
TRSDOS have to do with limited 
capability rather than with er- 
rors. The NEWDOS + includes 
many improvements on the TRS- 
DOS procedures, as well as 
some entirely new procedures 
(that’s the + in NEWDOS + ). 

BASIC Improvements 

The big difference in NEW- 
DOS + BASIC starts as soon as 
you load it from the disk. With 
TRSDOS you type "BASIC,” and 
after a few seconds the system 
requests the number of files and 
the memory size. With NEW- 
DOS -i- you type “BASIC 
X,Y,CMD,” where X is the num- 
ber of files; Y is the memory size; 
and CMD is any BASIC direct 
command. 

All of this information is op- 


tional, except “BASIC.” If you 
don’t specify the number of 
files, you will get three; if you 
don’t set the memory size, you 
will get all of memory; and if you 
don’t include a CMD, none will 
be executed. With this pro- 
cedure BASIC may be loaded 
and started with a one-line com- 
mand, which may be the AUTO 
command on power-up. In this 
way, BASIC may be loaded on 
start-up, the files and memory 
can be set and a BASIC program 
can be loaded and executed. 

With TRSDOS BASIC you can 
enter a few system-type com- 
mands with CMD"X,” where X is 
a one-letter command. These 
commands are limited to turn- 
ing the clock on and off, turning 
DEBUG on and exiting BASIC to 
DOS. If you are in BASIC and 
would like to display the disk 
directory, you are out of luck. 
You must exit BASIC, perform 
the system command "DIR,” 
look at the directory and then 
return to BASIC. If you have a 
BASIC program in memory, it is 
lost. 

Now for the good news! With 
NEWDOS + you can enter any 
DOS command from BASIC. You 
type CMD"XYZ,” where XYZ is 
the DOS command. For exam- 
ple, CMD“DIR” will display the 
disk directory. Even better news 
is that your BASIC program is 
not lost. In fact, if you stop a pro- 
gram with the BREAK key, you 
can continue it after the DOS 
command is finished. The DOS 
CMD may even be placed in a 
BASIC program. 

For example, I have a non- 
standard printer that uses a 
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10 REM DEMON STRATI 0N PROGRAM FOR REF 

20 FOR I« 1 TO 1 00 

30 J*I/2 

40 K* I *2 

50 L* I* I 

60 M«L*J 

70 printi; j;k;l;m 
00 GOTO 1 0 
90 END 

Listing la. Demonstration program for a BASIC cross-reference 
function. 


J 

20 

2 

30 40 

10 

80 

100 

20 

I 

20 30 40 50/2 70 

J 

30 60 70 

K 

40 70 

L 

50 60 70 

M 

60 70 

Listing 

1b. Cross-reference 

for Listing la. The first col- 

umn is a number or variable 

referenced in the line num- 

bers that follow in the next 

columns. 


driver located in high memory. 
Any program that uses this 
driver has the instruction 
CMD“DVR” in it. When this 
BASIC instruction is encoun- 
tered, the driver (located in DOS 
file DVR/CM D) will be loaded. I 
think that this is the best single 
feature of NEWDOS + . 

NEWDOS + BASIC has other 
improvements that make it 
easier to use. I will briefly touch 
on some of them. The BASIC 
commands LIST, EDIT and DE- 
LETE may be abbreviated L, E 
and D. A new command (OPEN 
“E”) allows data to be added to 
an existing BASIC data file. This 
is not allowed with TRSDOS. 

NEWDOS -I- also provides a 
BASIC line renumber program 
(RENUM) and a valuable cross- 
reference function (REF) that 
will list variables referenced in 
the program and line numbers 
that reference them. Listing la 
shows a small BASIC program, 
and Listing 1b is the “REF” for 
that program. 

Editor-Assembler 

Radio Shack sells an Editor- 
Assembler (EDTASM) that is 
used to write assembly-lan- 
guage programs for the TRS-80. 
This program works fairly well 
but does not support the disk. 


NEWDOS + solves this problem 
with a modified version of EDT- 
ASM. This version does every- 
thing the original EDTASM does 
as well as allow source files on 
the disk and output binary files 
to the disk. 

The assembled program may 
be loaded into memory with the 
DOS command “LOAD,” or if the 
file containing the program has 
the extension /CMD, it may be 
loaded and executed by typing 
the name of the file. This mod- 
ified EDTASM makes writing 
special drivers, etc., for the 
TRS-80 a snap. 

Copy, Backup and Format 

TRSDOS 2.1 provides a disk- 
ette backup program that will 
copy one diskette onto another 
diskette for backup purposes. It 
also provides a copy program 
that will copy one file into an- 
other file. NEWDOS + has done 
away with BACKUP and uses 
COPY to perform this function. 
One command will copy the en- 
tire diskette. 

When this is done the destina- 
tion diskette is not checked to 
see if it contains data. Copy will 
format and use it anyway. This 
means that you do not need to 
erase a diskette to use it for 
BACKUP. However, it also 
means that you will not be 
warned if the diskette contains 
data. This BACKUP procedure 
will work even if you have only 
one disk drive. 

COPY has also been changed 
to provide several new copy 
functions, including the ability 
to copy files from one diskette 
to another even if you have only 
one drive. Several errors that 
cause TRSDOS COPY to mal- 
function have been corrected. 

Both of these systems pro- 
vide a FORMAT program. This 
program is used to place the 


necessary format information 
on a diskette to allow it to be 
used in a second (or third or 
fourth) drive. TRSDOS FORMAT 
will reject the diskette if it con- 
tains data, and requires that it 
be erased. The FORMAT in 
NEWDOS + gives the user the 
option of formatting the diskette 
even if it contains data. 

TAPEDISK vs LMOFFSET 

TRSDOS provides a program 
called TAPEDISK, which will 
read a Level II system tape and 
record it on the disk. This allows 
assembly-language programs 
purchased for the Level II to be 
used with DOS. But in order to 
get the tape data onto the disk, 
TAPEDISK first loads it into 
memory. If the program loads in- 
to 4000 H through 6FFFH, it may 
clobber part of TRSDOS before 
it can be placed on the disk. 

The NEWDOS + answer to 
this is LMOFFSET (load module 
offset). It will load a system tape 
(or a file already on the disk) and 
tell you where it should reside 
and its execution address. It will 
then ask for a new location. The 
program is moved to that loca- 
tion and a move routine is ap- 
pended. It is then recorded on 
the disk. 

Listing 2 shows an example of 
the use of LMOFFSET. The 
move routine or appendage may 
be left off if it is not necessary to 
relocate the program before it 
runs. The disable interrupts 
question refers to whether inter- 
rupts will be enabled or disabled 
when the program you are 
LMOFFSETing is run. 

When the file created by 
LMOFFSET is loaded and exe- 


cuted, the move routine is acti- 
vated and the program is moved 
to the original location and exe- 
cuted. This allows any program 
to be saved on the disk and load- 
ed into the TRS-80. However, if 
the program uses memory as- 
signed to DOS it will kill DOS. 

DISASSEM 

If you have ever wondered 
how the machine-language pro- 
grams that make up BASIC or 
DOS work, then DISASSEM is 
for you. This NEWDOS + pro- 
gram will disassemble any ma- 
chine-language code. In other 
words, it will read the code and 
display (on the video screen or 
printer) the assembly language 
(Z-80) that will create that code. 
The program to be disassem- 
bled may be in memory (ROM or 
RAM) or in a file on the disk. 
Listing 3a is a brief assembly- 
language program assembled 
with EDTASM and stored on the 
disk in a file. Listing 3b is the 
DISASSEM decode of this file. 

DISASSEM will tell you the 
innermost secrets of your 
TRS-80. I used DISASSEM to 
decode EDTASM and to find out 
why it would not work with my 
printer. I found that it used all of 
memory and therefore de- 
stroyed the printer driver. I then 
devised a patch to protect my 
driver and used LMOFFSET to 
make a new disk file with the 
patched EDTASM. 

SUPERZAP 

If you are inclined to try to 
make your own changes to the 
DOS, you will want to try SU- 
PERZAP. You can use SUPER- 
ZAP to load, modify and replace 


LMOFFSET 

APPARAT LOAD MODULE OFFSET PROGRAM, VERSION 1.1 
SOURCE FROM DISK OR TAPE? REPLY "D” OR ”T”?D 
SOURCE FILES PEC? EDTASM /CMD 
MODULE LOADS TO 5500-7639 

MODULE LOAD WILL OVERLAP "CMD” PROGRAM AREA (5200-6FFF) 

ENTRY POINT * 6F00 

NEW LOAD BASE ADDRESS (HEX)? 7 500 

SHALL APPENDAGE BE SUPPRESSED <Y 0R N)?N 

MODULE LOADS T0 7500-9648 

ENTRY POINT * 963A 

NEW LOAD BASE ADDRESS (HEX)? < ENTER> 

INTERRUPTS TO BE DISABLED (Y 0R N)?Y 
DESTINATION FILESPEC? NEWASM/CMD 
MODULE WRITE COMPLETED 
"ENTER” TO RESTART PROGRAM ANEW? 

Listing 2. Use of LMOFFSET to move the Editor-Assembler to a 
new memory location, attach a move appendage and store it on 
the disk with a new file name. Data underlined was input by user. 
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00100 

1 DEMONSTRATION ASSEMBLY 

LANGUAGE PROGRAM 



00110 

; 




0A7F 


00120 

ARG 

EQU 

0A7FH 


4012 


00130 

L0CA 

EQU 

4012H 


FCA8 


00140 

L0CB 

EQU 

0FCA8H 


4013 


00150 

L0CC 

EQU 

4013H 


0A9A 


00160 

BACK 

EQU 

0A9AH 


7F7B 


00170 


0RG 

7F7BH 

t SET L0CATI0N 

7F7B 

F3 

00180 


DI 



7F7C 

CD7F0A 

00190 


CALL 

ARG 

t FETCH ARGUMENT 

7F7F 

AF 

00200 


X0R 

A 

; CLEAR A 

7F80 

B5 

00210 


0R 

L 


7F81 

280E 

00220 


JR 

Z/EXIT 

JGET 0UT 

7F83 

ED56 

00230 


IM 

1 

1 SET M0DE 

7F85 

3 EC 3 

00240 


LD 

A; 0C3H 


7F87 

321240 

00250 


LD 

( L0 CA )* A 


7F8A 

21A8FC 

00260 


LD 

HL> L0CB 


7 F8D 

221340 

00270 


LD 

( L0CC HL 


7F90 

FB 

00280 


El 


;TURN IT 0N 

7F9 1 

C39A0A 

00290 

EXIT 

JP 

BACK 


0000 


00 300 


END 



00000 T0TAL 

ERR0RS 





ARG 

0A7F 

00120 

00190 




BACK 

0A9A 

00160 

00290 




EXIT 

7F9 1 

00290 

00220 




L0CA 

4012 

001 30 

00250 




L0CB 

FCA8 

00140 

00260 




L0CC 

40 13 

001 50 

00270 





Listing 3a. 

Sample program assembled by EDTASM. 


any data on any sector of the 
disk. This program does not use 
the system I/O programs and 
will read anything on the disk, 
protected or not. SUPERZAP will 
also perform a disk backup, but 


it is very slow and requires two 
disk drives. It will sometimes 
read a defective diskette and re- 
cover data that would otherwise 
be lost. 

NEWDOS + has many more 


features than I can discuss in 
detail here. Two of them are a re- 
vised disk directory printout and 
the ability to print the contents 
of the video screen on the print- 
er (simulates the screen printer). 
If you think I like this operating 
system you are right. It is a great 
improvement over TRSDOS 2.1, 
but NEWDOS + does have a few 
unique problems. 

For example: TRSDOS has a 
real-time clock that will main- 
tain the time, day, month and 
year. NEWDOS + only main- 
tains the time. I have a program 
that uses the clock, including 
the day, month and year, and 
was forced to rewrite this pro- 
gram to include the logic for the 
calendar. 

The TRSDOS has a device 
command to print the list of I/O 
devices. This is disabled in 
NEWDOS + (big deal). 

Probably the most significant 


problem with NEWDOS + is its 
incompatibility with Microsoft 
FORTRAN. This package works 
well with TRSDOS but will not 
work with NEWDOS + . The ob- 
ject files created by this FOR- 
TRAN cannot be loaded by 
NEWDOS +. I have been told 
that disk Electric Pencil will not 
work with NEWDOS + , but I 
have not verified this. 

The NEWDOS + system 
comes on one diskette and oc- 
cupies almost all of that disk- 
ette. In this form there is almost 
no room for user programs or 
data. However, this diskette 
may be copied, and programs 
that you don’t use may be delet- 
ed. The documentation supplied 
with the system tells you exactly 
what each system program 
does and when it is needed. 
With this information you can 
make the system very small and 
leave maximum disk space for 
your programs. 

As long as we are talking 
about documentation, let’s 
discuss the manual that comes 
with NEWDOS +. Apparat, Inc., 
does not supply general operat- 
ing instructions for the system. 
What they supply are instruc- 
tions for everything they have 
changed or written. They require 
that you purchase TRSDOS and 
EDTASM from Radio Shack to 
get the complete instructions 
for their operation. This is the 
only attempt that they make to 
protect Radio Shack’s copyright 
and see that Radio Shack is paid 
for your use of their system. 

Apparat, Inc., sells NEW- 
DOS + on an “as is” basis and 
makes no guarantee that it will 
work properly. However, I have 
been using it for some time and 
have found no errors or prob- 
lems other than those already 
mentioned.* 



Now you can really expand your horizons with the tiny-c 
structured programming language. The tiny-c owner's manual 
(including 8080 and PDP-1 1 source code and tiny-c in C) is 
still just $40. And we've added these new formats to really 
egg you on: TRS-80 Level II SYSTEM Format Cassette; CP/M 
Diskettes with 8080 Source; PDP-1 1 Diskette; North Star 5" 
Diskette; KIM and SYM cassettes. And there's more, all avail- 
able for $50 or less. Order your tiny-c owner's manual today 
and get the whole story. Call or write: tiny c associates, 

PO. Box 269, Holmdel, N. J. 07733. 

(201)671-2296. 

You'll quickly discover tiny-c is all 
it's cracked up to be. 


*^T50 


New Jersey residents Include 5% sales tax. Visa 
and MasterCharge accepted. Include charge 
plate number with order. 


V 


7F7B F3 
7F7C CD7F0A 
7F7F AF 
7F80 B5 
7F81 280 E 
7F83 ED56 
7F85 3EC3 
7F87 32 1 2 A0 
7F8A 21A8FC 
7F8D 221 340 
7F90 FB 
1 7F9 1 C39A0A 


OI 

CALL 0A7FH 
X0R A 
0R L 

JR Zt 7F91H 
IM1 

LD A,0C3H 
LD (401 2H) > A 
LD HL,0FCA8H 
LD (401 3H )# HL 
El 

JP 0A9AH 


Listing 3b. DISASSEM of Listing 3a. 
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SYBEX, INC. 

Dept. 

2020 Milvia Street, 
Berkeley, California 94704 


Now! A step-by-step approach to 
making your Z 80 work for you! 
This book features I/O and addres- 
sing techniques, Z 80 instruction 
set and more! Exercises check your 
progress at each step. 

Rodnay Zaks 

Ref. C280, 460 pp $11.95 


Also available in this series: 
Programming the 6502 . $11.95 
6502 Applications Book. $ 12.95 

6502 Games Book $ 12.95 

ASK FOR COMPLETE CATALOG 


TO ORDER: 

By Phone: (415)848-8233. Visa. MC. American 
Express. 

By Mail: Indicate quantity desired. Include 
payment. 

Shipping: Add $ 1 .50 per book (CJPS) or 75C 
(4th class - allow 4 weeks delivery). 

Tax: In California, add tax. 


AMI’S EVK Series 


Part 1 of this series introduced the EVK microcomputers. Part 2 looks at the hardware. 


David. L. Tietz 
21 Rainetta Dr., Rte. 3 
Eau Claire Wl 54701 


I n part 1, I introduced you to 
AMI’s EVK series of single- 
board 6800-based microcom- 
puters. In this article I will give 
you an overview of the EVK’s 
300 hardware. 

Before I get started, however, 
let me quickly review some of 
the main features of the EVK 
300: 

2K bytes of ROM (4K using 
S6831 ROMs) 

2K bytes of EPROM 
IK bytes RAM 

EPROM programming capabili- 
ty for the S6834 
Three PIAs with 58 I/O lines 
available 

TTY current loop or RS-232 
interface 

TTY operating system program 
ROM subroutine program 
library 


Totally buffered MPU lines 
Restart address selection 
Selectable DMA mode 
Interval timer 
Tiny BASIC 

Single +5 volt power supply, 
except when EPROMs or 
RS-232 is used. 

Board Size and Layout 

AMI designed the EVK 300 on 
a single 10 1/2 x 12 inch printed 
circuit board. Two edge con- 
nectors are available: One is 
used for the MPU bus, the other 
for I/O. Each connector con- 
tains 43 pins each side, or 86 
pins total. They fit a standard 
Amphenol P/N 225-805-43 con- 
nector or equivalent. 

The EVK 300 can be operated 
using only the I/O connector. 
All of the board’s power, ground 
and I/O connect circuits are 
brought out through tfiat con- 
nector satisfying the require- 
ments of a minimum system. 
The bus connector is basically 


used for expanding the system 
to add more memory or control 
lines. There is some support 
hardware available for the EVK 
300, which I’ll touch on later. 

Power Supply Requirements 

The general logic of the EVK 
300 requires only +5 volts at 
approximately 3.5 Amps to run 
(with TTY current loop interface 
and no EPROMs). Both +5 and 
-12 volts are required when 
EPROMs are used, and are also 
required for RS-232 interfacing. 
The current requirements are 
150 mA for the - 12 volt supply 
and 25 mA for the +12 volts. 
The on-board EPROM program- 
mer uses -50 volts at 35 mA 
for programming. Lead wire 
holes are provided in the board 
for soldering wires carrying +5 
volts, ± 12 volts and ground di- 
rectly to the board without go- 
ing through the connectors. 

System Description 

Fig. 1, taken from the Proto- 
typing Board Manual supplied 
by AMI for the EVK 300, shows 
the block diagram for the sys- 
tem. It’s a good illustration of 
the MPU and its various sup- 
port circuits and especially 
points out the three buses used 
by the EVK 300. 

First there is the MPU’s ad- 
dress and data bus, which is 
brought into the first set of buf- 
fers. This, then, becomes a buf- 
fered set that is brought out to 
the bus edge connector and 
also into a second set of TTL 
buffers. 

Through the second set of 
TTL buffers, there is the system 
bus that the support circuits 
use. The MPU bus is isolated to 
keep signal loading to a mini- 


mum. The system bus is iso- 
lated to prevent the on-board 
memory and the I/O devices 
from loading down the external 
MPU bus at the bus edge con- 
nector. This allows 40 mA of 
drive current for external ex- 
pansion hardware. The bus log- 
ic is the same on all three buses 
(logic true = voltage high = “1”). 
The address bus controls are 
gated by the DMA grant line; 
the data bus is controlled by 
the DMA and R/W lines. 

Memory Address Assignments 

Fig. 2 shows a memory map 
for the EVK 300. There are five 
major blocks of memory as- 
signed. 

2K bytes from E000 to E7FF 
(all address and data values 
used in this article are in hexa- 
decimal) are reserved for resi- 
dent EPROM. This consists of 
four 512-byte S6834 EPROMs. 
Sockets are provided on the 
board to accept these. 

4K bytes are reserved for the 
ROM that would be the resident 
monitor, PROTO, and the op- 
tional MA/D ROM. This runs 
from E800 to F7FF. 

1 K bytes are set aside for the 
I/O (which in a 6800 system is 
treated like memory). This runs 
from F800 to FBFF. Fig. 3 shows 
the I/O address assignments. 

IK bytes are reserved for up- 
per RAM. Half of this is fixed at 
the uppermost part of memory 
from FE00 to FFFF. This is the 
scratchpad that PROTO uses 
for register storage and stack 
area. The other 512 bytes are 
movable from FC00 through 
FDFF to 0000 through 01 FF. 
AMI’S philosophy here is that if 
only on-board RAM is used, 
zero page memory will be avail- 
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Fig. 1. EVK series board block diagram. (All figures and photo courtesy of American Microsystems , 
Inc.) 


able. This allows use of the 
6800’s direct mode commands. 

If more memory is to be 
added, the zero page can be 
moved up out of the way into 
high RAM. AMI makes the ad- 
dress assignments so that all 
the components on the card 
can run in the upper 8K of mem- 
ory. This allows 56K of continu- 
ous RAM on the system. 

In practice, approximately 
800 10 bytes of the on-board RAM 
can be used by the programmer. 
This permits an ample push- 
down stack. I haven’t found this 
to be any great problem in devel- 
oping my software, because, as 
I mentioned in part 1, a lot of 
subroutines can reside in 
EPROM. In addition, use of 
AMI’s RS 3 subroutines saves a 
lot of memory. A memory dis- 
able line is available to the bus 
edge connector. This line, when 
low, disables all I/O and memory 
devices on the board. 

I/O 

Because AMI designed the 
EVK series for prototyping, they 
provided lots of parallel I/O. 
Three PIAs are supplied with 
the EVK 300. The four ports and 
the eight control lines of two of 
the PIAs are brought directly 
out of the bus edge connector. 
The third PIA is used by the 
EPROM programmer circuit. 
Two of its control lines are inac- 


cessible to the user, but the re- 
maining six and the four ports 
are wired to the programming 
socket and the I/O bus connec- 
tor. 

During the programming of 
an EPROM, the user loses con- 
trol of any external circuitry at- 
tached to these 18 lines. All 58 
I/O lines from the three PIAs are 
unbuffered. Unlike MIKBUG, 
PROTO uses a 6850 ACIA to 
communicate with peripherals. 
This allows a much faster 
throughput, because no com- 
puter time is used to convert 
parallel data to serial data. AMI 
realy has a better idea here. 

A crystal-controlled baud rate 
generator generates all the 


standard communcation rates 
from 110 baud to 19,200 baud. 
This is independent of the sys- 
tem clock, so the MPU speed 
can be changed without affect- 
ing serial I/O. These baud rates 
are set with the bit rate genera- 
tor switch located on the board. 
This is the 4-bit DIP switch, and 
Fig. 4 shows the switch settings 
for the corresponding baud 
rates. An RS-232 interface and 
a 20 mA current loop interface 
are available at the I/O edge 
connector. 

Clock 

The system clock is a 96502 
dual one-shot connected in a 
regenerative feedback loop. 


I/O Port 

Address 

Assignment 

S6850 ACIA 


Serial I/O— TTY 


FBCE 

Status/Read 


FBCF 

Control/Write 

S6820 PIA 1 


Unassigned 


FBC8 

Peripheral Register A 


FBC9 

Control Register A 


FBCA 

Peripheral Register B 


FBCB 

Control Register B 

S6820 PIA 2 


Keyboard/Unassigned 


FBC0 

Peripheral Register A 


FBC1 

Control Register A 


FBC2 

Peripheral Register B 


FBC3 

Control Register B 

S6830 PIA 3 


PROM Burner 


FBC4 

Peripheral Register A 


FBC5 

Control Register A 


FBC6 

Peripheral Register B 


FBC7 

Control Register B 

Fig. 3. I/O assignments. 


56 K 


MOVEABLE RAM (HIGH) 


EPROM (HIGH) 


EPROM (LOW) 


MOVEABLE RAM (LOW) 


ADDRESS 

FFFF 

FEOO 

FOFF 

FCOO 

FBFF 


ECOO 

EBFF 


E800 

E7FF 


E400 

E3FF 


EOOO 

DFFF 


Fig. 2. Memory map. 


The clock can run from approxi- 
mately 300 kHz to 1 MHz— 01 
and 02 are adjustable. AMI pro- 
vides a 1 MHz crystal frequency 
standard that can be switched 
into the 01 circuit to control tim- 
ing accuracy. 01, 02 and the 1 
MHz standard are all buffered 
and available at the bus edge 
connector. 

Reset/Restart 

A reset circuit provides a 200 
ms reset pulse for power-on re- 
set or activation of the reset 
switch. A small reset switch is 
provided on the board, or the 
user may provide a remote 
switch through the MPU bus 
edge connector. AMI has a con- 
venient restart feature that al- 
lows the EVK 300 to be a stand- 


SW Position 

Bit Rate 

4 

3 

2 

i 


0 

0 

0 

0 

19,200 baud 

0 

0 

0 

1 

0 baud 

0 

0 

1 

0 

50 baud 

0 

0 

1 

1 

75 baud 

0 

1 

0 

0 

134.5 baud 

0 

1 

0 

1 

200 baud 

0 

1 

1 

0 

600 baud 

0 

1 

1 

1 

2,400 baud 

1 

0 

0 

0 

9,600 baud 

1 

0 

0 

1 

4,800 baud 

1 

0 

1 

0 

1,800 baud 

1 

0 

1 

1 

1,200 baud 

1 

1 

0 

0 

2,400 baud 

1 

1 

0 

1 

300 baud 

1 

1 

1 

0 

150 baud 

1 

1 

1 

1 

110 baud 

Fig. 4. 

Baud rate switch set- 

tings. 
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alone computer right now. 

The starting address of any 
6800 system is FFFE and FFFF. 
Each time the MPU is reset, the 
contents of these two memory 
locations are loaded into the 
program counter. The EVK 300 
ignores the FFFE/FFFF ad- 
dresses and puts the contents 
of two 8-bit switch sets on the 
data bus during restart. The 
memory is disabled, and one 
switch set is gated during the 
FFFE time and the second dur- 
ing the FFFF time. Thus, restart 
address in memory may be se- 
lected by the use of these 
switches. 

EPROM Programmer 

For all of the EVK 300’s fea- 


tures, the most unique is the 
on-board EPROM programmer. 
A zero-force socket accepts the 
S6834 EPROM, and PROTO has 
three commands dealing with 
the programming of the 
EPROMs. Any number of mem- 
ory locations of the 512 may be 
programmed at one time. Even 
a single bit in any memory loca- 
tion may be set from 0 to 1. Be- 
fore the EPROM is removed 
from the socket, the contents 
may be verified to ensure the 
data was accepted. A switch is 
provided on the board to turn 
the - 50 volts on or off for pro- 
gramming. 

Interval Timer 

The above-mentioned 1 MHz 


frequency standard is also di- 
vided into two timing pulses, a 
100 us and a 1 ms. These are 
used by the EPROM program- 
mer but are also available to 
the user. Bit 7 of control regis- 
ter A (PIA-3) gets set by the 1 ms 
pulse, and bit 7 of control regis- 
ter B (PIA-3) gets set by the 100 
us pulse. 

DMA 

Three types of DMA are sup- 
ported by the EVK 300 board: 
multiplex, halt processor and 
cycle steal. A switch on the 
board selects the mode. 

Support Hardware 

Advanced Computer Prod- 
ucts (see their ads in Microcom- 


puting) offers the following 
support for the EVK series 
boards: 

• Universal kludge board 

• 16K byte RAM board 

• Six-slot motherboard 

• Extender board 

• Solid frame chassis 

• Frame chassis 

Also, I have seen a reference 
to a video board in a few ads, 
and Tiny BASIC is available on 
EPROM. I haven’t yet used any 
of these options, so, other than 
mentioning they exist, I can’t 
give you an opinion of their per- 
formance. 

In Part 3, the concluding arti- 
cle, I’ll describe AMI software 
support for the EVK series. ■ 


OSI SOFTWARE OSI 

FOR 

OHIO SCIENTIFIC 

30 PROGRAMS 

ALL ORIGINAL ALL IN BASIC ALL RUN IN 4K 
ALL ON TAPE ALL WELL DOCUMENTED 
AVAILABLE FOR Cl. C2. AND SUPERDOARD 

Our $1.00 catalog includes a free game listing, pro- 
gramming hints, POKE locations, and other stuff OSI 
forgot to mention. 

* * * SPECIALS *** 

CHESS FOR OSI S 19.95 

( not in BASIC-specify system) 

TEN TANK BLITZ $9.95 

A new concept in video board gomes for the worgomer 
who wonts real time action. 

LINE RENUMBERER $4.95 

Renumbers lines ond GOSUBs. GOTOs. & IFTHENs 

— AARDVARK 
TECHNICAL 
SERVICES 

1690 BOLTON, WALLED LAKE 
Ml 48088 313-624-6316 


TRS-80: 

FINDISK-II Automatically extract file 
names from disks, print disk directory 
labels and indexed master list of all your 
disk files. Many options A necessity. 

DOS 2 2. 3.0 or NEWDOS . . $ 20 . 0.0 

SOLAR-I Passive solar analysis. Input: any 
latitude, orientation, slope, storage, roof 
shading. Output: solar angles, heat gain/loss, 
% solar, fuel use, hourly, monthly, yearly, 
in presentation format. By solar architect, 
easy use. Comprehensive manual. . $ 30.00 

SOLAR-II As above plus lifecycle cost/ 
optimization $ 50.00 

RIA-II Real Estate Investment Analysis, 
business or homeowner- Input: costs, loan, 
tax data Output: before/after tax cash 
flows, rates of return, depreciation, profit/gain 
of sale for any time series, complex, essential 
investment calculations in seconds . . . $ 30.00 
All 32K. Tape or Disk (one drive — order tape) 

DOCUMAN SOFTWARE 

BOX 387-B KALAMAZOO. Ml 49005 
(616)344-0805 VISA/MC ^064 


UNUSUAL TRS-80 Level II * P79 

Computer Programs 


1 . WORLD’S SMALLEST CASINO 

Display, play 8 casino games at one time! 

2. WILD & CRAZY LETTERS 

Different and nuttier each time you “write" one! 


3. STATE MAP 

Draws map of your favorite State on screen. 
State guessing game too! Specify state desired. 

4. ZODIAC SIGN 

Horoscope sign "carved" on the screen, as 
though from block of marble. Excellent modern 
art treatment. Indicate your birthdate. 


$000 


each 

postpaid 


All 

programs 
on high 
quality data 
CASSETTES. 


PAUL’S ELECTRIC COMPUTER 

POB 42831, Las Vegas, NV 89104 



TRS-80 ©TAPE DIGITIZER 



inTECDLDR 

CdmPUCDLDR 

SALES • SOFTWARE 
SERVICE • UPDATES 
-BUY-SELL— SWAP- 

wholesale - to dealers 

UPDATE — your machine to the latest disk configura- 
tion 

SERVICE — providing local and west coast sen/ice for 
east coast firms 

SOFTWARE -over 500 programs in our library 
USERS GROUP — join to purchase low cost software 
MEMBERSHIP & BULLETINS- 1 year-$27.50 
PROGRAM EXCHANGE — 5 to 10 programs for each 
acceptable submission 

CLUB DISKS -List of clubs standard compucolor 
disks -$2.00 (refundable with first order). Complete 
library listing (to date) of intecolor and compucolor 
programs $5.00 (non-refundable). 

S. P. ELECTRONIC SYSTEMS 

5250 Van Nuys Blvd. 

Van Nuys CA 91401 *^S75 

Phone 213/788-8850 



DATA-BASE 

MANAGEMENT 


•INITIALIZATION: Of any data base by no. of 
records, no. of fields, name of fields, no. of 
chars per field. 

• HASHING: For fast operation on large files. 

•SELECTIVE LISTING: On any field. 

•MENU DRIVEN: For easy operation, addition, 
lookup, change, delete, list. 


LISTING $20.00, SPECIFY WHICH. DISK FOR 
NORTH STAR $29.95. DISK OR CASSETTE FOR 
TRS-80 LEVEL II $29.95. 


Gary H. Smith ^ „ S119 


1121 Sparkman Ave., Melbourne, Florida 32935 
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We're about to make 
a new name for ourselves. 



Not that the old one was so bad. As supply. And something no one else has— 
Ithaca Audio, we've made quite a name for built-in breakpoints to give you a faster, 
ourselves. As the source for CPU, memory, more powerful tool for testing software as 

video display and disk controller boards to well as hardware. Directly accessible from 
upgrade other makers' mainframes and an easy-to-use front panel that's as reliable 
peripherals. The company that makes as it is functional. In short, an intelligently- 

those neat little RAM expansion kits. And designed computer for the intelligent user, 
the folks behind the world's only Z-80 There's a lot more to Intersystems. In 

Pascal compiler.* hardware. And software. All available 

But as much as we've enjoyed im- through the nationwide dealer network 
proving other people's equipment, we've we're now assembling, 

been quietly moving towards larger en- You can watch this magazine for 

deavors, with a lot of Encouragement from updates. Or contact us directly for straight, 
our customers. Listening to people's prob- friendly answers and detailed information 
lems, as well as their needs. And, as a prime from key staff people. Just the way you 
mover behind the IEEEiS-100 Bus Standard, always have. Because even though we're 
answering some really knotty questions. making a new name for ourselves, we'll 
One of the results is our new identity. never forget who made it possible. 

And our first new product: the Inter- 
systems DPS-1. An lEEf. S-100 compatible 
mainframe with featuijes that live up to its 
looks. Dependable operation to 4 MHz. 

Twenty-card capacity:! A modular power 


Ithaca Intersystems Inc. 
1650 Hanshaw Road/R O. Box 91 
Ithaca, NY 14850/607-257-0190 
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Thoughts on the 
SWTP Computer System 


This installment takes a more in-depth look at the Percom LFD-400 disk system. 


Phillip Schuman 
1627 Woodcutter 
Wheaton IL 60187 

Peter A. Stark 

PO Box 209 

Mt. Kisco NY 10549 


I n part 1 of this article, we ex- 
amined the characteristics of 
the SWTP MF-68 and the SSB 
BFD-68 disk systems for the 
SWTP 6800 system. This month 
we will conclude this two-part 
series with a look at the Percom 
LFD-400. 

The Percom LFD-400 

The Percom disk system is 
quite different from the others, 
both in hardware and in soft- 
ware. The basic system con- 
sists of a small single-drive 
cabinet, power supply, drive, 
cable, controller, a DOS called 
MINIDOS and a batch of “tech- 
nical memoranda,” which give 
patches for adapting existing 
software to run on the system. 
At $600 for the package, this is 
the least expensive SWTP-com- 
patible disk system there is. 

But there are various ways to 
expand the basic system as 
time goes on— by adding a sec- 
ond drive and by adding more 
software. When this is done, 
the system becomes more ex- 
pensive than a comparable 
SWTP system and approaches 
the price of the SSB disk sys- 
tem. 

Let’s look at the hardware 
first. The controller is a large 
board that plugs into the 50-pin 
main bus of the computer. Un- 
like the other two disk systems, 
this one does not use the 
1771-01 disk controller 1C; it 


uses an AMI S2350 USRT (uni- 
versal synchronous receiver- 
transmitter). The USRT handles 
the serial-to-parallel conver- 
sion and synchronous data- 
transfer protocol for the disk, 
but additional hardware and 
software are needed to handle 
some of the functions normally 
handled by the 1771-01 chip in 
the other systems, such as keep- 
ing track of where the head is 
on the disk and so on. Thus this 
controller is more complex 
than even the Smoke Signal 
controller; it has 27 ICs. 

There is room on the control- 
ler board for three 2708 
EPROMs, which are addressed 
at memory locations C000, 
C400 and C800. The controller 
also uses addresses CC00 
through CC06 for I/O. Hence the 
controller just about uses up 
the 4K address block from C000 
through CFFF, which creates 
some problems for owners of 
newer systems who want to use 
that area for 2716 EPROMs on 
their CPU board. (This is not as 
much of a liability as it seems 
though; it is possible to move 
the entire board from the 
C000-CFFF area down to 
9000-9 FFF and release at least 
some of the C000 address 
space for 2716 use.) 

The Percom disk uses 10- 
sector hard-format diskettes. 
Hard sectors allow more data 
to be squeezed on the disk than 
soft sectors: There are 35 tracks 
with ten sectors each; the re- 
sulting 350 sectors each have 
256 bytes, so that the total disk 
capacity is 89,600 bytes, about 
18 percent more than the 75,888 
bytes of the SWTP soft-sectored 
format. A hard-sectored disk 
also does not have to be for- 


matted prior to use, which 
saves a few minutes for every 
new disk. 

On the other hand, data is al- 
ways stored on consecutive 
sectors, starting from the out- 
side of the disk. There is no pro- 
vision for splitting a file into 
pieces so they will fit into avail- 
able sectors. When a file is re- 
moved from the disk, it leaves a 
hole. 

Percom offers three different 
disk operating systems: 
MINIDOS, MINIDOS-PLUSX and 
INDEX. Let’s look at them one 
by one. 

MINIDOS is the simplest and 
is included in the price of the 
basic disk system. It is com- 
pletely contained on one 2708 
EPROM and occupies address- 
es from C000 to C3FF. It uses 
addresses 0000-001 F for a sin- 
gle FOB and also uses the up- 
per portion of the MIKBUG/ 
SWTBUG RAM (from A07F down) 
for a stack; this portion of RAM 
is normally unused by the moni- 
tor, so there is no conflict. 
Moreover, addresses 0000-001 F 
are normally not used by other 
software, so MINIDOS will work 
in a system without any need 
for an additional 4K memory, 
such as the other disk systems 
require. It would work perfectly 
well even on an old SWTP sys- 
tem with only 2K of memory (do 
you remember that far back?). 

Since the entire MINIDOS is 
contained in an EPROM, there 
is no booting required— you 
simply jump to location C000, 
and there it is. Since SWTBUG 
has the Z command to do just 
that, starting up the Percom 
disk is easy. Moreover, since 
there is no space taken up on 
the disk for a DOS or directory, 


the full 89K bytes on the disk 
can be used for files. 

On the other hand, MINIDOS 
is a Spartan DOS. It does not 
maintain a directory of any 
kind. The 350 sectors are num- 
bered 000-349, and it is up to 
you to keep a written record of 
what is where on the disk. In 
this sense, MINIDOS is like a 
fast cassette. All it can do is 
save and load chunks of mem- 
ory. It has only two commands: 
S and L. To save a program, you 
might give MINIDOS the com- 
mand 

S0100 1DB0 0100 1030. 

This command tells MINIDOS 
to save the contents of memory 
locations 0100 through 1DB0 
on the disk, starting at sector 
030 of drive 1, and assign the 
program a starting address of 
0100. MINIDOS then proceeds 
to write the contents of those 
memory locations on the disk 
and prints out the number of 
the last sector when done. It is 
up to the user to keep track of 
the sectors used, so that the 
program is not overwritten at 
some later time. 

MINIDOS does not allocate 
disk file space in any way— it 
simply starts storing at the sec- 
tor specified in your S com- 
mand and takes up as many 
sectors as needed. It uses con- 
secutive sectors and keeps no 
directory. This makes it fast- 
saving or loading programs 
takes a half to a third of the 
time of other disks. 

But to fit into a IK EPROM, 
MINIDOS is simple. You just 
can’t compare it with FLEX or 
DOS-68. There is little facility 
for tying it into other programs 
or storing data f iles. It is strictly 
intended for storing programs. 
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It is not character oriented but 
transfers whole blocks of mem- 
ory to and from the disk. It is 
simply a fast cassette replace- 
ment— it will dump 16K of 
memory to disk in 8 seconds 
and load it back in 5 seconds. 

The next step up is an oper- 
ating system called MINIDOS- 
PLUSX. It also comes in a 2708 
EPROM and mounts in the sec- 
ond EPROM socket on the disk 
controller board, occupying ad- 
dresses C400-C7FF. (This leaves 
the third EPROM socket empty, 
and you can use it for your own 
purposes.) PLUSX is now in- 
cluded in the system price. It 
includes the 2708, a diskette 
with a complete source and 
object listing of PLUSX and 
four disk utilities. (Supplying 
source code on diskette is a 
Percom specialty— they do it 
for most of their system soft- 
ware. I wish more manufac- 
turers did that!) 

In addition to the ROM, 
PLUSX requires 256 bytes of 
RAM starting at address A080, 
but versions are available to 
run with the area located at 
7080 also. (But with the source 
code, you can reposition this al- 
most anywhere.) For compati- 
bility with other software, 
though, it is best not to move 
this area. This essentially re- 
quires that you disable the 6810 
RAM on the CPU board (easy 
with the MP-A2 CPU board) and 
substitute a separate memory 
board. Since only memory from 
A000 through A180 is needed, a 
4K board with only IK worth of 
2102s would be an inexpensive 
and easy solution. 

MINI DOS and MINIDOS- 
PLUSX have to be used to- 
gether; that is, you need both 
2708s plugged in at the same 
time. But MINIDOS is so set up 
that, when you jump to it with 
SWTBUG’s Z command, it tests 
to see whether MINIDOS-PLUSX 
is plugged in. If it is, it jumps to 
it. Hence, booting still involves 
only typing a Z into SWTBUG. 

MINIDOS-PLUSX uses a file 
directory that occupies the first 
ten sectors (first track) on the 
disk. Each file gets a name of 
up to six characters; if the first 
character of the name is an at- 
sign, the file becomes protected 
and cannot be erased or written 


over. 

Each PLUSX command is a 
single letter; the commands are: 
I — initialize the diskette direc- 
tory. 

S— save a region of memory to 
diskette. 

A— add ten sectors to the end 
of the last line. 

L— load a file from disk back in- 
to memory. 

F— list the directory. 

R— rename a file. 

D— delete a file. 

J— jump to an address. 

X— exit to MIKBUG or SWTBUG. 
M— go to MINIDOS. 

In addition, four disk-utility 
commands are provided on 
diskette: 

BACKUP— copy full tracks 
from one disk to another. 
COPY— copy a file from one 
disk to another. 

CREATE— allocate disk space 
for a file and place its name in 
the directory. 

PACK— pack the files on a disk 
to close up empty holes be- 
tween them. 

PLUSX is structured at a 
more fundamental level than 
either FLEX or DOS-68. In addi- 
tion to the more familiar link- 
ages to user software, various 
subroutines are available for 
total disk control. A jump table 
is located at the beginning of 
the MINIDOS area, but no entry 
points are provided to the 
PLUSX directory handler. Thus, 
the user can use the jump table 
to access mundane I/O func- 
tions but has to piece through 
the PLUSX software to figure 
out how to link to it. (Fortunate- 
ly, Percom supplies the com- 
mented source code.) 

Space on the diskette is allo- 
cated using a “go to the end of 
the line” scheme. This means 
that any new space allocations 
(not old files to be overwritten) 
will be placed at the end of all 
previous files on the diskette. If 
a file is deleted, its space may 
not be reclaimed until the disk- 
ette is packed with the PACK 
utility. The sectors within a file 
are chained together, but empty 
sectors are not. 

Although dynamic allocation 
of disk space is convenient, the 
fragmenting of disk files into 
pieces that are spread out all 
over the disk has one big disad- 


vantage (aside from its slowing 
everything down). Accidents do 
happen. Sometimes, because 
of operator error, sheer stupid- 
ity or accidents, something 
happens to erase part of a disk 
—a single file, part of the direc- 
tory or perhaps just a sector or 
two. With a dynamic-allocation 
scheme, it becomes a major job 
to try to rescue the rest of the 
disk. Just finding out what’s 
where is a major job. But with a 
single-minded scheme such as 
Percom’s, it’s a simple matter 
to examine disk contents sec- 
tor by sector and reconstruct at 
least some of the files. They 
even provide a DSKMAP pro- 
gram to do just that. 

The most advanced Percom 
DOS is called INDEX; unlike 
MINIDOS and MINIDOS-PLUSX, 
INDEX comes on a diskette 
rather than being in ROM. As 
supplied, one diskette contains 
a M I N I DOS- or M I N I DOS-PLUSX- 
compatible dump of INDEX, 
while a second diskette con- 
tains the INDEX disk utilities. 
The INDEX software and a us- 
er’s manual (no source text this 
time) cost $100. 

INDEX requires 8K of mem- 
ory at addresses A000 through 
BFFF; thus the entire lower 32K 
of memory addresses is avail- 
able for user programs (except 
for 0000-001 F). Whereas SWTP's 
FLEX and SSB’s DOS-68 are 
somewhat similar to each other, 
INDEX is again quite a depar- 
ture. Just about the only simi- 
larity is that it uses dynamic al- 
location of disk space, like the 
others. 

First of all, INDEX uses the 
interrupt system of the comput- 
er. The console terminal and 
other I/O devices are handled 
via interrupts, rather than con- 
stantly being polled as in the 
others. Both the terminal key- 
board and the printer or display 
use a software buffer, so that 
I/O can be overlapped with 
computation. This can be 
timesaving, since input, com- 
putation and output can go on 
at the same time. 

A second departure is that 
I/O equipment is treated the 
same as disk files, that is, a pro- 
gram having some output calls 
INDEX, gives it the name of a 
destination for the output data 


and then passes it to INDEX. If 
the destination is a disk file, 
then INDEX will write it on disk; 
if the destination is an output 
device, then INDEX will send it 
to that device. 

Since I/O and files are han- 
dled the same way, the COPY 
command can be used to copy 
files, send data from one I/O de- 
vice to another or transfer data 
between disk and I/O. Thus a 
program could, without any 
changes, store all its output on 
disk, and the COPY command 
could later be used to get the 
output off the disk and print it. 
This also means that it is easy 
to add new I/O equipment at a 
later time. As soon as an INDEX- 
compatible I/O driver is written 
to go with it, the new I/O device 
becomes a part of INDEX and 
can become either a source or 
destination for data. 

Like the other disk operating 
systems, INDEX maintains a 
disk directory. But this direc- 
tory contains much more infor- 
mation than the others. Each 
file has a version number and a 
date and a protection flag, 
which is used by the software 
to avoid accidental erasure of 
files. The directory entries are 
classified into levels, and the 
user can specify which levels 
he wants listed when he asks 
for a directory printout. Thus it 
is possible to get a printout of 
only user programs, not system 
programs. The level number of 
a program is also used when a 
disk is being copied. 

Since INDEX is interrupt- 
driven, it can respond to user 
commands even while a user 
program is executing. One of 
its interesting capabilities is 
that the user can command IN- 
DEX to stop outputting without 
actually stopping a user pro- 
gram running at the same time. 
Thus the program can continue 
running, but its terminal output 
can be turned on and off at will. 
When off, the program obvious- 
ly runs much faster. 

INDEX has the following 
commands: 

BACKUP— create a backup 
copy of an entire disk (except 
certain kinds of temporary files). 
CONVERT— convert hexadeci- 
mal files of the S113 .... Type 
into pure binary files to save 
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space and time. 

COPY— transfer data from one 
file or I/O device to another. 
COUNT— count the number of 
lines and characters in an ASCII 
file. 

DATE— change the current date 
being used by INDEX. 
DELETE— delete a file. 

DIR— list the diskette directory. 
DISKEDIT— examine or modify 
the contents of a specific disk 
sector. 

DISKINIT— initialize the disk 
and its directory. 

EXAMINE— examine an ASCII 
file to look for control charac- 
ters. 

FILL— specify the number of fill 
characters (nulls) sent to the 
terminal after a line feed or 
form feed. 

HELP— get instructions for us- 
ing a given command. 
RENAME— rename a file or 
change its protection flag. 
SAVE— save memory contents 
to a file (or I/O device). 
SETSTART— set the starting ad- 
dress of a program file. 
SETVER— change the version 
number of a file. 

SYSDISK— specify which drive 
holds the system disk. 
USERDISK— specify which drive 
holds the user disk. 

TYPE— list file contents on the 
terminal. 

INDEX is a full DOS, in the 
same ball park as FLEX or DOS- 
68, but since it is an extra cost 
option, it may never become as 
popular. We have found MINI- 
DOS-PLUS to be quite adequate 
for most uses, though not up to 
FLEX or DOS-68 in versatility. 

MINIDOS/PLUSX Programs 

With the basic disk system or 
on a $15 user’s group disk, Per- 
com provides patches to other 
people’s cassette software. 
Both source code and object 
code are provided. This In- 
cludes: 

SWTP 8K BASIC version 2.0 or 
2.2— permits saving and load- 
ing programs on the disk with 
SAVE, LOAD and APPEND com- 
mands. 

Computerware Software Ser- 
vices Super Cassette BASIC 
version 4.0— same functions as 
SWTP BASIC patch above. 

TSC Text Editor— a patch to im- 
plement disk SAVE and READ 


commands. 

TSC Assembler— a patch to 
permit assembling programs 
from disk and put the object 
code back on the disk. 

SWTP Cores Assembler— a 
patch to permit saving and 
loading source programs on 
the disk. 

SSB Source Code Generator— 
a patch to permit saving the 
generated source code on the 
disk so that it can be edited and 
reassembled. 

The following programs are 
also provided, either as part of 
the system or on the same us- 
er’s group disk: 

HEXLDR— for loading S1 13 

type disk files, produced by the 
assembler, into memory. 
DSKMAP— for examining the 
header for any disk sector or 
listing the contents of the sec- 
tor. 

MEMTST— for doing a memory 
test. 

PRINTOUT— for printing out 
ASCII files on a printer. 

There are two other patches, 
which are supplied separately 
($18 each for instructions and a 
diskette with both source and 
object codes): 

The BASIC Bandaid— patches 
SWTP 8K cassette BASIC ver- 
sion 2.0, 2.2 or 2.3 to allow sav- 
ing and loading programs on 
disk, chaining of programs and 
sequential or random disk files. 
The TSC Touchup— patches the 
TSC Text Editor and Text Pro- 
cessor (cassette versions). The 
editor patch is most interest- 
ing, since the patched editor is 
even better than TSC’s own 
FLEX-based editor. The patch 
improves the editing within a 
line, allowing the addition, sub- 
stitution or removal of charac- 
ters within a line, a process 
which is awkward in the origi- 
nal TSC editor. It allows a disk- 
to-disk editing of files too long 
to fit into memory at one time. 
The editor can also edit BASIC 
source programs or data files. 

Finally, Percom has written a 
BASIC interpreter and an as- 
sembler of their own (unfortu- 
nately, supplied without a 
source listing): 

Super BASIC ($50) is a 12K disk 
BASIC that supports both se- 
quential and random files. It is 
quite a bit faster than the SWTP 


BASICS but retains their BCD 
arithmetic for maximum accu- 
racy in dollars-and-cents calcu- 
lations. It provides PRINT US- 
ING for formatting, a LINPUT 
instruction for inputting a com- 
plete line of text including com- 
mas, array subscripting start- 
ing at either 0 or 1 , direct execu- 
tion of any DOS command with- 
in a BASIC program and a num- 
ber of other interesting fea- 
tures. For example, it is possi- 


ble to PEEK and POKE data into 
disk file buffers. In this way, it 
is possible to compress disk 
files into less than half the 
space they would need if stored 
in ASCII. 

The assembler ($30) is a disk-to- 
disk assembler similar in func- 
tion to the TSC assembler patch 
above but allows specifying as- 
sembly options at time of as- 
sembly, rather than requiring 
them as OPT statements in the 
source text. 

Percom also has several busi- 
ness-oriented packages, in- 
cluding “Finder,” a general- 
purpose filing system ($100), a 


mailing list program ($100) and 
a general ledger system ($200). 
A complete checkbook-bal- 
ancing program and BASIC 
utilities for renumbering pro- 
grams, producing paginated 
source listings and driving the 
terminal via the interrupt 
system are available from Star- 
Kits, PO Box 209, Mt. Kisco, 
New York 10549. 

Another company providing 
PerCom-compatible programs 


is Hemenway Associates, 151 
Tremont Street, Boston MA 
02111, which has a STRUBAL 
compiler ($250) for a structured 
BASIC-like language, a relocat- 
ing marco-assembler ($80), a 
relocating loader ($50) and a 
text editor with editing macros 
($40). Microware’s A/BASIC is 
available in a Percom version 
for $65. Much of Ed Smith’s 
Software is also available in 
versions to go with MINIDOS, 
MINIDOS-PLUSX or INDEX. 
This includes a relocating 
macro assembler, loader, dis- 
assembler, relocater and 
others. 


Listing 1. 


NAM PERCOM-TSC EDITOR 
OPT NOT, NOG 
* ******************** 

* * PERCOM TSC/EDIT * 

* * FOR PLUSX V3.0 * 

* ******************** 

* LINKAGE POINTS INTO TSC EDITOR 


0058 




SPCPT1 

EQU 

$58 TEXT FILE TARGET- BEGIN SAVE 

005A 




SPCPT2 

EQU 

$5A TEXT FILE TARGET- END SAVE 

0441 




ERROR 

EQU 

$0441 

EDITOR ERROR PROMPT 

E07E 




PDATA 

EQU 

$E0?E 

MIKBUG STRING PRINT 





* LINKAGE 

POINTS 

INTO PERCOM MINIDOS-PLUSX 

7080 




LINBUF 

EQU 

$7080 

INPUT LINE BUFFER AREA 

70A0 




LINPTR 

EQU 

$70A0 

INPUT CHARACTER POINTER 

C42D 




XINPUT 

EQU 

$C42D 

INPUT CHARACTER ROUTINE 

C4BD 




XFIND 

EQU 

$C4BD 

SEARCH DIRECTORY FOR NAME 

70A8 




XFILE 

EQU 

$70A8 

ALLOCATION FIELD 

70AD 




XBEG 

EQU 

$70AD 

DUMP START ADDRESS 

70AF 




XEND 

EQU 

$70AF 

DUMP END ADDRESS 

70B1 




XEXEC 

EQU 

$70B1 

PROGRAM EXEC ADDRESS 

C554 




XSAVE 

EQU 

$C554 

PLUSX SAVE ROUTINE 

C01B 




ML0AD 

EQU 

SC0 1 B 

DOS NORMAL LOAD ROUTINE 

C01E 




HERR 

EQU 

$C01E 

PRINT DOS ERROR CODE 

C363 




CRLF 

E0U 

$ C 3 6 3 

PRINT CR/LF 

OOU 




MTU 

EQU 

$0016 

DOS TARGET MEMORY ADDRESS 

0014 




HTA 

EQU 

$0014 

DOS RETURNS NEXT MEMORY LOCATION 

0001 




MDISK 

EQU 

$0001 

DOS TRACK/SECTOR REQUEST 





* SAVE TEXT FILE 

FROM MEMORY TO DISK 

1 3D3 





0RG 

$1 3D3 


13D3 

CE 

14 

OC 


LDX 

MASK 

PROMPT MSG 

1 3D6 

BD 

E0 

7E 


JSR 

PDATA 

PRINT IT 

1 3D9 

CE 

70 

80 


LDX 

MLINBUF 

POINT TO OUR 

13DC 

FF 

70 

AO 


STX 

LINPTR 

LINE BUFFER 

1 3DF 

BD 

C4 

2D 


JSR 

XINPUT 

GO INPUT FILE NAME 

1 3E2 

86 

20 



LDAA 

tt$20 

OVERLAY E0L 

1 3E4 

A7 

00 



STAA 

O.X 

UITH A 'BLANK' 

1 3E6 

DE 

58 



LDX 

SPCPT1 

TEXT BEGINNING ADDRESS 

13E8 

FF 

70 

AD 


STX 

XBEG 

STORE IN OUR AREA 

1 3EB 

DE 

5A 



LDX 

SPCPT2 

TEXT ENDING ADDRESS + 1 

1 3ED 

0? 




DEX 


CHAR 
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Advanced MINIDOS-PLUSX 
Programming Example 

For those interested in as- 
sembly-language programming, 
Listing 1 shows the patches to 
the TSC Editor to enable it to 
run under the MINIDOS-PLUSX 
DOS. As mentioned before, 
MINIDOS-PLUSX works in con- 
junction with MINIDOS. Al- 
though the basic I/O diskette 
drivers in MINIDOS haveajump 
table and specified entry points, 


the higher-level directory han- 
dler in PLUSX does not. Phil 
had to scan through the han- 
dler and piece together parts 
that could be used to provide 
the functions needed. (Thank 
heaven for the source code!) 

The routine called XINPUT is 
used to accept data from the 
terminal and place it into a line 
buffer. The routine XSAVE is 
used to provide a linkage into 
the save function. The directory 
can be searched via a routine 
called XFIND. If an entry is lo- 
cated, its diskette address will 
be returned to the calling pro- 
gram. This diskette address is 


then used to inform the I/O 
loader where to access the file. 
The loader routine MLOAD will 
then load a file into memory 
and return the next memory lo- 
cation after the file. 

The save function involves 
three sequences: prompt for a 
file name, load parameters in- 
dicating the memory region to 
be saved and then the disk save 
function. The read function in- 
volves four jobs: prompt for file 


name, search the directory for 
the name, inform the loader of 
the file address and load the 
file into memory. 

Conclusions 

Several factors must be 
weighed when considering a 
disk system for your SWTP 
computer: why you want the 
system and how it will be used. 
Some of the areas to consider 
are: 

• ease of use 

• software support 

• interface to user software 

• access speed 

• memory requirements 


• cost 

• future expansion 

• compatibility with other disk 

systems in your area 

• the product’s future 

The final answer will be a 
compromise, but we hope that 
it will be right for you. Order a 
user’s manual for each com- 
pany and look through it. This 
will give you the opportunity to 
look at the fine points of each 
system before making a deci- 
sion. 

The Smoke Signal system 
was the first on the scene, but it 
lacks some of the finer points 
of a general-purpose DOS. 
Some of the user information is 
displayed in hex rather than 
decimal. Control of the terminal 
is somewhat lacking ... or ob- 
solete. The facilities of the 
monitor and file-management 
routines make it easy to inter- 
face to assembly-language us- 
er software. The access time is 
slow, but this is to be expected 
with dynamic allocation. 

For the BASIC crowd, the 
SSB/Computerware BASIC 
works well, and the availability 
of Computerware’s random BA- 
SIC is nice, too. All in all, a good 
DOS, but it needs polish to bring 
it up to current standards. 

The FLEX system from SWTP 
and TSC may be the best over- 
all DOS for the general user. 
Moreover, at $900 for a dual- 
drive disk system, including a 
versatile DOS and good BASIC, 
the SWTP disk is a clear winner 
in the price/value category. The 
other systems have certain fea- 
tures that FLEX does not, but 
the layout of FLEX seems bet- 
ter. 

We did not like the hardware 
constraints from SWTP. We also 
weren’t pleased because the 
bootstrap in SWTBUG didn’t al- 
ways work well and because we 
had to install a jumper on the 
motherboard. The disk boot- 
strap also clobbers memory lo- 
cations 2400-2547, which de- 
stroys any programs already 
about that. Then there is the 
problem of what happens if you 
accidentally push the RESET 
switch with a disk in the drive 
but not running. On the SWTP 
system, you will probably clob- 
ber the disk. 

FLEX is also quite slow. But a 


large part of the reason is that, 
after each write, FLEX does a 
read of the disk to make sure 
that it was written right. This is 
an important feature to anyone 
concerned about losing his 
data or programs. 

The SWTP Disk BASIC ver- 
sion 3.0, which comes with the 
system, is also slow, even slow- 
er than SWTP cassette BASICS. 
The Computerware BASIC that 
comes with' the SSB disk runs 
anywhere from 50 to 80 percent 
faster. (Percom also has a BA- 
SIC that runs about 50 percent 
faster, but in their case they 
charge extra for it, so that may 
be an unfair comparison.) SSB 
has a FORTRAN compiler, and 
TSC has a new BASIC, both of 
which should be faster still, but 
both of these are expensive op- 
tions. Moreover, when you con- 
sider that editing, compiling 
and then executing the pro- 
gram require a lot of disk opera- 
tions and DOS interaction, the 
total running time for a com- 
piled program is often longer 
than using an interpreter. A 
compiler can often be justified 
only for longer programs that 
are compiled only once and 
then run many times. Besides, 
typical business and home pro- 
grams are mostly slowed down 
by the I/O speed, and in that 
case a compiler would make lit- 
tle difference. 

The group at TSC has thought 
out a user-oriented piece of 
software, which works well. 
There are some incompatibili- 
ties with the disk BASIC, and 
the assembler output is not a 
MIKBUG object file (for those 
who like to see their programs), 
but these are surmountable. 
The FLEX system will probably 
become the standard, if for no 
other reason than that it comes 
from SWTP and TSC. 

Above all, the new FLEX sys- 
tem and the big push from TSC 
to come out with more software 
is a welcome sign. But it does 
raise that $900 price somewhat 
when you consider getting 
more TSC software. 

The Percom system is quite 
different from the others. Its 
$600 price for a complete, wired, 
single-drive system puts it into 
a completely different ball 
park. Unfortunately, this price 


13EE 

FF 

70 

AF 


STX 

XEND 

STORE IN ENDING ADDRESS 

13F1 

CE 

00 

OE 


LDX 

ttSOOOE 

USE EXEC AS FILE TYPE 

1 3F4 

FF 

70 

B1 


STX 

XEXEC 


1 3F7 

CE 

00 

00 


LDX 

#$0000 

INDICATE LAST FILE ?? 

UFA 

FF 

70 

A8 


STX 

XFILE 

USED FOR ALLOCATION 

1 3FD 

6D 

C5 

54 


JSR 

XSAVE 

*+* USE PLUSX TO SAVE IT UITH A NAME *** 

HOO 

25 

01 



BCS 

ER1 

IF ERROR, REPORT IT 

1402 

39 




RTS 



1403 

BD 

C3 

63 

ER1 

JSR 

CRLF 


1406 

BD 

CO 

IE 


JSR 

MERR 

PRINT ERROR CODE 

140? 

7E 

04 

41 


JMP 

ERROR 

GO BACK TO EDITOR 

HOC 

0D 



ASK 

FCB 

$D,$A,0, 

,0,0,0 

1412 

46 




FCC 

•'FILE ? 

' 

1 41 A 

04 




FCB 

4 



READ TEXT FILE FROM DISK 


1 42D 




0RG 

$1 42D 


1 42D 

CE 

14 

OC 

LDX 

ttASK 

FILE MSG 

1430 

BD 

E0 

7E 

JSR 

PDATA 

GO PRINT IT 

1433 

01 



NOP 



1447 




ORG 

$1447 


1447 

CE 

70 

80 

LDX 

HLINBUF 

POINT TO OUR BUFFER 

144A 

FF 

70 

A0 

STX 

LINPTR 

STORE IT 

1 44D 

BD 

C4 

2D 

JSR 

XINPUT 

GO GET FILE NAME 

1450 

BD 

C4 

BD 

JSR 

XFIND 

FIND IT IN DIRECTORY 

1453 

25 

AE 


BCS 

ER1 

MAY NOT FIND IT 

1455 

EE 

00 


LDX 

0,X 

IF FOUND, USE DISK ADDRSS 

1457 

DF 

01 


STX 

MDISK 

STORE IT IN DOS AREA 

145? 

DE 

40 


LDX 

$40 

PICK UP END OF TEXT POINTER 

1 45B 

DF 

16 


STX 

MTU 

STORE IN TARGET AREA 

1 45D 

BD 

CO 

IB 

JSR 

MLOAD 

** USE DOS LOAD FUNCTION ** 

1460 

25 

A1 


BCS 

ER1 

GO PRINT ERRORS 

1462 

DE 

14 


LDX 

MTA 

POINT TO NEU END OF TEXT 

1 46D 




ORG 

$1 46D 


1 46D 

01 



NOP 



1 46E 

01 



NOP 



1 46F 

01 



NOP 



1470 

01 



NOP 



1471 

01 



NOP 



0272 




ORG 

$0272 


0272 

04 

41 


FDB 

ERROR 

CHANGE GAP VECTOR- NOT 





END 




NO 

i ERROR(S) 

DETECTED 
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EXTRA SPECIAL 

Prices & Delivery 


PRINTERS 

HEATHKIT LINE PRINTER wh M (Assmi $ 825.00 

CENTRONICS PRINTER #779 w/tractors & paper tray $ 995.00 

TEXAS INSTRUMENTS PRINTER #810 (Up & low case) $1689.00 


TERMINALS 

INTERTUBE II BY INTERTEC $ 777.00 

(Terminal) Z-80 controlled, 80 Char, by 24 lines, 128 upper and 
lower case, ASCII Char., graphic symbols, reversible video, half 
intensity video, special 25th display (status) line, 12” screen, 
operating mode: conversational, message, page. Char, insert/ 
delete, line insert /delete, half or full duplex, keyboard with 18 
key numeric pad, full cursor control, RS232 and 20/60 Ma loop 
auxiliary printer port, 75-9600 baud and a lot more special 
r features all software controlled, no little mini-dip switches 
to bother with. 

LEEDEX VIDEO 100 MONITOR $ 138.00 

NOVATION CAT ACOUSTICAL MODEM (300 baud) . . . $ 185.00 


DISK DRIVES 

MEMOREX 5508” Disk Drive Single or Double Density $435.00 

6' Cable for two drives $ 25.00 

Connectors for power supply (2 sets) $ 4.50 

Power Supply $ 98.00 

TARBELL DISK CONTROLLER BOARD (Kit) $179.00 

PERTEC 5%” disk drives for TRS-80 (Flippy Disk) $359.00 

This drive gives you 40 tracks of storage versus the 35 track 
^Radio Shack drive. The Pertec drive also has the flippy 
disk feature. When you have filled one side of the diskette, 
If lip it over and use the other side. 

(cable $ 29.50 

■TRS^*) New Dos Plus from Apparat drives 40 tracks $ 65.00 


. - VERBATIM 5 ’A” soft sector (TRS-80) Box of 10 $ 28.50 

8” Soft sector FD 1000 Box of 10 $ 38.50 


5KETTES 




COMPUTERS 

TEXAS INSTRUMENTS 99/4 HOME COMPUTER $1095.00 

CPU - The powerful 9900 16 bit microprocessor with 256 byte 
scratch pad RAM. MEMORY - Total 72K bytes of ROM & RAM, 
external ROM memory - (Solid state software command mo 
dules) up to30K bytes each, 16K user RAM. KEYBOARD - 40 
key, full travel, overlay for second functions. MUSIC & SOUND - 
5 octives, 3 simultaneous tones plus noice generator. DISPLAY 
13” color monitor. GRAPHICS 16 colors high resolution 
192 x 256, you can define your own characters, create 
animated displays, charts, graphs and more. 
Built-in software 14K byte BASIC interpreter 
13 digit, floating point, internal graphics language 
interpreter, equation calculator & internal 4.4K 
byte monitor, recorder interlace. PERIPHERALS - re- 
mote controls, solid state speech synthesizer, RS-232 interface. 

CROMEMCO 

Z-2 (Assm) $ 845.00 

Z-2D (Assm) For rack mounting, 4MZ Z 80, Floppy Disk Con- 
troller, Mini- Floppy Disk Drive $1779.00 

Z-3 (Assm) 4MZ - Z-80, Dual 8” Drives. 32K RAM, Printer 

and RS-232 Interface $4989.00 

Cobol, Fortran, Assmb., DBM, & other Cromemco software. . . $ 86.00 

TUART (Kit) $176.00 TUART (Assm) $255.00 

CALL US FOR OTHER CROMEMCO DISCOUNTS 

SUPERBRAIN $2845.00 

Superbrain The most cost effective machine on the market 

today. Intertec has combined their excellent video terminal with 
a sophisticated Z 80 computer and has come up with a totally 
integrated package This beauty includes a 4MZ Z-80 computer 
system, 2 double density Mini- Floppies with 320K of disk storage, 
64K of RAM memory, CP/M disk operating system with 
utilities, and a complete 80 character X24 line video smart ter- 
minal. This machine boasts two Z-80 processors to handle pro 
cessing Et I/O. A serial and parallel interface for the I/O is 
included. A S-100 edge connector is provided, so upgrading to 
10-300 MB hard disks is available. If you need more info, call us. 

EXIDY SORCERER W/16K $1035.00 

W/32K $1135.00 

GODBOUT UNKITS 

16K $249.00 32K $498.00 I/O Board $184.00 



Checks, money orders accepted 

Add $2.50 freight charges on orders under 10 lbs. ^asterTharge] 
ig0jjj%0* Over 10 lbs. F.O.B. Cleveland 

QUASAR DATA PRODUCTS 

25151 Mitchell Dr., No.Olmsted, Ohio 44070(216)779-9387 


is deceivingly low. It’s almost a 
sure bet that, not too long into 
the future, many Percom own- 
ers will plunk down the extra 
$400 or so for a second drive. 
Add to this $40 for MINIDOS- 
PLUSX, and you’re above the 
price of the SWTP disk, getting 
close to the price of the SSB, 
without having as good a DOS. 

For assembly-language pro- 
grammers, the Percom disk is 
difficult to tie into character- 
oriented software. The need to 
squeeze the DOS into 2708 
EPROMs has resulted in a DOS 
not easily adapted to such use. 
On the other hand, having the 
DOS in ROM is a tremendous 
convenience, especially in sin- 
gle-drive systems. It is also 
much less subject to being 
clobbered by a wayward pro- 
gram, and then, in turn, clobber- 
ing the disk. 

Since it supports random disk 
files, Percom’s Super BASIC is 
better than SWTP Disk BASIC, 
which doesn’t, it is also less ex- 
pensive than Computerware’s 
Random Disk BASIC. But if all 
you want are sequential files, 
then SWTP and SSB provide a 
sequential disk BASIC for free, 
while you have to pay for Per- 
com’s. 

The same kind of reasoning 
applies to Percom’s INDEX op- 
erating system. INDEX is po- 
tentially much more versatile 
than FLEX and DOS-68 (al- 
though the new FLEX versions 
may equal it). But this is again 
an unfair comparison, since 
FLEX and DOS-68 are included 
in the price of the system, while 
INDEX (and the new FLEX) are 
extra cost options. 

Now for the big question: 
Which is best? Which one to 
get? We can’t quite answer that 
question for you. (This is an 
area where the two of use don’t 
quite see eye to eye. Phil has all 
three disk systems on his com- 
puter and feels that the Percom 
is just a glorified cassette re- 
placement, not in the same 
class as the SWTP or SSB sys- 
tems. He thinks the SSB has 
the best hardware design, while 
SWTP’s FLEX has the best soft- 
ware. Pete, on the other hand, 
owns the Percom and uses the 
SWTP disk at work. He has be- 
come accustomed to the sim- 


plicity of the Percom approach 
and feels more comfortable 
with it.) 

Some Fixes 

Here are several simple fixes 
for users of the SWTP MF-68 
disk. 

The current MF-68 uses a 
DC-2 controller board, but you 
may still have the older DC-1 
controller. SWTP issued an up- 
date for that board some time 
ago. Add a 100 pF capacitor 
from the WD1771 chip, pin 31, 
to the ground that runs from pin 
8 of IC5 (74LS139). 

SWTBUG has a disk boot- 
strap for the SWTP disk, but it 
has a slight problem: it does 
not provide enough time for the 
drive motor to come up to 
speed before trying to load 
from the disk. (This was appar- 
ently due to a change in the 
Shugart drive, after SWTBUG 
was written.) To give some ex- 
tra time, type the D before clos- 
ing the drive door. This will start 
the motor, and the boot will 
wait for the door to close before 
trying to load. 

When you do a reset, the 
head on drive 0 loads (moves up 
against the disk) and then re- 
tracts to track 0 while still 
touching the disk. It is also 
touching the disk during idle 
periods. This is somewhat awk- 
ward and, among other things, 
increases the chance of clob- 
bering the disk when you push 
reset or if you accidentally turn 
off the power with the disk still 
in the drive. A modification is to 
pull out the 7407 1C at the top of 
the controller board and bend 
out pin 6 so it doesn’t make 
contact when you replace the 
1C in the socket. Now the head 
will only load on command, and 
the drive will not go to track 
zero on a reset. 

A note on the FLEX P com- 
mand, used to direct output 
from the following command to 
the printer: It does not save or 
restore the status of the pause 
option, which provides a pause 
when you fill up a screen on a 
CRT terminal. If you have a 
printer and use it, then going 
back to the CRT will cause you 
to run off the screen. We don’t 
know of a patch for this right 
now, but perhaps TSC does.H 
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CIRCUIT BREAKER PRICE SLASHING 


16K MEMORY UPGRADE KITS 

•300 NS for TRS-80* $69.00 

•250 NS for TRS-80*, Apple II, Sorcerer (specify)$75.00 
•200 NS for TRS-80*, Apple II, Sorcerer (specify)$85.00 

All kits complete with jumpers and instructions. 

90 DAY WARRANTY 

LETTER QUALITY 
HIGH SPEED PRINTER 

NEC Spinwriter 

$2679.00 



Includes TRS-80* interface software, quick change print fonts, 
55 cps, bidirectional, high resolution plotting, graphing, 
proportional spacing. 90 DAY WARRANTY. 


DISK OPERATING SYSTEMS 

Radio Shack DOS 2.2 — No key bounce $14.95 
NEWDOS by Apparat+-No key bounce $49.95 

Enhancements to DOS 2.1, enhanced RENUM, BASIC varia- 
bles and constants locater, enable/disable passwords, auto- 
matic validity check for disk write, load and save up to 30% 
faster, diskette space allocated in 1-granule Increments 
instead of 2, BASIC open “E” allows additions to sequential 
files, “JKL” option outputs screen display to printer, DOS com- 
mands executable from BASIC, one-step entry to BASIC from 
DOS. LIST, EDIT, and DELETE abbreviations. BASIC scrolling. 

NEWDOS “PLUS” by Apparat + $99.95 

NEWDOS plus the following functions: enhanced DIRCHECK 
command, improved EDITOR, ASSEMBLER, DISASSEMBLER. 
SUPERZAP. Machine language RELOCATOR, LEVEL I on disk. 

DOS 3.0 by the original author of 2.1 $49.95 

No key bounce. Check EOF, write EOF, SEEK, REREAD, 
REWRITE, LOC, variable length records, SKIP, disk logging of 
messages, BOOT, CHAIN, PAUSE, PURGE, SET, RESET, 
ROUTE. RUN and LOAD for 1 drive system. XFER, FORMAT 
w/o ERASE. DIR from BASIC, PATCH, LINK, user defined keys, 
key auto repeat, upper and lower case driver, shift lock, RS-232 
drivers, MULTI PROTOCOL COMMUNICATIONS. 


TRS-80* COMPATIBLE HARDWARE DISKETTE TRS-80* 

disk drives BUSINESS SOFTWARE BY SBSG 


More capacity than Radio Shack 35 track (80K Bytes) drives. 
Fully assembled and tested. Ready to plug-in and run the 
moment you receive it. Can be intermixed with each other and 
Radio Shack drive on same cable. TRS-80* compatible silver 


enclosure. 90 DAY WARRANTY. 

CCI-100 40 Track (102K Bytes) $324.00 

CCI-200 77 Track (197K Bytes) $594.00 

2 Drive Cable $25.00 

4 Drive Cable $35.00 

PRINTERS 

779 CENTRONICS TRACTOR FEED PRINTER $1050.00 

Same as Radio Shack line printer 

701 CENTRONICS TRACTOR FEED PRINTER $1499.00 

2Vi times faster than line printer, full 132 characters, 
carriage bell tone. 

PI CENTRONICS PRINTER $349.00 

Same as Radio Shack quick printer. 

CENTRONICS CABLE for TRS-80* $39.00 

For use with above printers. 

PAPER TIGER (IP440) Up to 198 cps $ 994.00 

With 2K Buffer and Graphics $1189.00 

HIPLOT DIGITAL PLOTTER by Houston Instrument $ 995.00 
X-Y Plotter, RS-232-C or Parallel Interface. 

7" x 10" plot size. Multi-colored pens included. 


TRS-80* COMPLETE SYSTEMSj 

TRS-80* LEVEL II-4K reg. $540.00 S494.U 

TRS-80* LEVEL II-16K with 10 key keypad reg. $799.00 $764.00 

TDC.fln* CwnnnoUn aa 


TRS-80* Expansion Interface 
TRS-80* RS-232-C Interface 


$254.00' 

$84.00 


MISCELLANEOUS 

TRS-232 by SMALL SYSTEMS SOFTWARE RS-232-C or 
Teletype Current Loop output from cassette port. $49.00 
CATMODEM $169.00 

Originate and answer same as Radio Shack Telephone 
Interface II. 


Free enhancements and upgrades to registered owners for the 
cost of media and mailing. 30 day free telephone support from 
vendor. User references supplied upon request. 

Fully Interactive Accounting Package: Requires 2,3, or 4 
drives. Includes General Ledger, Accounts Payable, Accounts 
Receivable, and Payroll. Report generating. Well documented 
and fully tested by accountants. 

Complete package (Requires 3 or 4 drives) $389.00 

Individual Modules (Require 2 or 3 drives) $99.00 

Inventory II: Requires 2 or 3 drives. Handles up to 1000 items 
per disk drive. Reports include complete activity, inventory, 
listing, and minimum quantity search. $95.00 

Mailing List Name & Address II System: Requires 2 drives. Use 
with Electric Pencil files for automatic insertion of name, 
address and greetings in letters. Has ability to print envelopes. 
Menu driven. Includes enter, delete, update, search, extract, 
merge and print. Up to 1250 names per diskette. Will sort up to 
600 names in 7 minutes. 40 page manual. Zip code sort is 
excellent for bulk mail applications. $129.00 

Intelligent Terminal System ST-80 III: Enables a TRS-80* to act 
as a dial-up terminal on any standard time sharing network. 
Provides a TRS-80* with control key, ESC Key, Repeat Key, 
Rub Out Key, Break Key, full upper and lower case support, 
selectable printer output and program selectable transmission 
rates. $150.00 

Note: SBSG maintains a time-sharing computer where you can 
dial-up and leave your problems, 24 hours, 7 days a week. 

Word Processing System: The Electric Pencil from Michael 
Shrayer. Diskette $150.00 

Cassette $99.00 

File Management System: For specialized storage needs. 
Sorts files in ascending or descending order on 3 separate 
fields. Scanable. Some applications have been fixed assets, 
phone numbers, names, slides, albums. Selectively totals 
numeric and dollar fields. Display and print capability. $49.00 

MMSFORTH System Diskette: A complete professional 
FORTH system. Requires 16K TRS-80* and 1 drive. $45.00 
Book on FORTH. Contains documentation. $15.00 


The CPU SHOP « 

TO ORDER CALL TOLL FREE 1-800-343-6522 

Massachusetts residents call 617/242-3350 

For detailed technical information, call 617/242-3350 

Hours: 10 AM - 6 PM (EST) Monday - Saturday 

*TRS-80 is a Tandy Corporation Trademark ^Requires Radio Shack TRSDOS* 


39 Pleasant Street, Dept. K -11 
Charlestown, Massachusetts 02129 

Freight collect, F.O.B. 

Charlestown 

Massachusetts residents add 
5% sales tax 

Dealer Inquiries Invited 



v* Reader Service— see page 227 
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Pay Up 


For small businesses, this payroll program, with disk files, can fill a software vacuum. 


Bernay Dusek 
Box 431 

Cameron TX 76520 

■ purchased my microcomput- 
er system complete with soft- 
ware for use in the prescription 
department of my pharmacy, 
but it did not include programs 
for business activities such as 
payroll. I knew that with proper 
programs the system could be 
useful, but I had no knowledge 
of BASIC programming other 
than a couple of games that I 
had typed into the Sol. Then I 
happened upon a back issue of 
Kilobaud (Nov. 1977), with Ron 
Harvey’s “Payroll Program for 
Small Businessmen.” Although 


the program was written for 
SWTP BASIC, I kept reading my 
basic manual and tinkered with 
the program until it would run in 
my Sol, producing hard copy 
from my printer. 

In his article, Mr. Harvey 
promised that file-handling ad- 
ditions would be forthcoming, 
but as I learned to handle both 
random and serial files while 
writing other programs, I de- 
cided to try to write the disk file 
payroll program on my own. I 
realize that few businesses 
have the hardware unless they 
also have professional pro- 
gramming help, but I hope the 
program will be of interest to 
those considering adding a 


disk operating system (DOS) to 
their present microcomputers. 

My equipment includes a 
Processor Technology Sol with 
48K memory, a Helios DOS with 
four diskettes, a VDM and an 
Okidata 110 serial line printer. I 
felt it necessary to use random 
access files rather than serial 
files so that employee changes 
and corrections would not be a 
problem. This program is writ- 
ten in Processor Technology 
Extended Disk BASIC, and will 
also run in PT Double Precision 
BASIC. It occupies 3203 bytes 
in my memory upon entry. 

The Program 

The program through line 100 


sets the file names. I used an 
assigned name for the employ- 
ee file and names derived from 
the data string input in line 60 so 
that I would not have to remem- 
ber from month to month what I 
had named them. The names for 
F2$ and F3$ could be input each 
month, but remember, F2$ is 
always the previous period’s 
F3$. 

The ERRSET statements in 
lines 160 and 220 keep the pro- 
gram running if no file exists for 
a new employee, or for the first 
payroll period in the year, when 
no F2$ really exists. 

Variables are simplified by 
the use of disk files, since only 
one set of employee data must 
be in memory at any time. The 
program reads employee data 
from the disk at line 180, then 
reads the previous period’s Y-T- 
D balances from a different disk 
file at line 250. 

The operator is asked to in- 
put the number of hours worked 
and any wage changes (bo- 
nuses, commissions) before 
FICA and FIT deductions are 
figured in lines 380 through 620. 
My payroll is on a monthly 
basis, but tables for weekly, 
semimonthly, etc., periods can 
easily be substituted in lines 
440 to 620. The operator is 
again asked for the amount of 
wage changes after FICA and 
FIT deductions (such as contri- 
butions, insurance premiums), 
then the totals are output to the 
printer in lines 660 to 820. 

If the employee data is run 
correctly, the program will loop 
to line 130 to figure the next em- 
ployee data, then loop to line 
260 to run the same employee 
data again and rewrite the bad 
data in F3$ (lines 840 to 860) as 


Program listing. 


IO REM PYWIDSK PAYROLL W/ DISK RECORDS 

SO PRINT ”\K" 

30 FRINT "PRYROLL PROGRRM WITH DISK RECORDS" 

40 PRINT " WRITTEN FY EERNRY DUSEK ” 

SO PRINT "FOR C.QMPRNY" 

SO INPUT "FOR FRY PERIOD ENDING- MMDDYY " , D$ 

70 DIM S I $( 9 ), N$( ES ) 

SO LET Fl$ = "DPEMP79/I “ 

90 LET FB$ = "PD . OP"+STRi URL.( D$( I , S ) >- I )+"9S I " 

IOO LET F3* = "PID. DP "+STR( URL( D$(l ,E ) ) )+ "9/1 " 

IIO INPUT u DO YOU NEED TO ROD EMPLOYEES? G = NO I = YES ",i=> 

ISO IF R=l THEN 1040 
130 FILE * I ; FI $,3, jGQ 
13 S FILL N$, " " 

140 LET R=R+I 
ISO SET XI si 
ISO ERRSET 900 
170 PRINT “\K“ 

ISO RERD *l,RjEI,SI$,M,Ot,Rl f N$: CLOSE »l 
ISO ERRCLR 

300 IF EOF( I ):& THEN 900 
BIO IF R< >E I THEN 900 
3 BO ERRSET 1 BBO 
B30 FILE #Ej FEf , 3, , SO 
B40 SET XI -8 

BSO RERD «£ , E I E I , P , FG , S I , SS ,1,16, 03 , 06 : CLOSE SB 

BSO ERRCLR 

B 70 PRINT " ? HOURS WORKED EMPLOYEE S “ J E I : CURSOR £ , 30 : INPU 

BSO PRINT "EMPLOYEE » ";XD;EI J " WORKED “ jHj ** HOURS " 

£90 PRINT 

300 PRINT " SS S IS " }S\$: IF M=0 THEN 330 

310 PRINT "EMPLOYEE IS MRRP.IED WITH " jDlj " DEPENDENTS " 

3BO GOTO 340 

330 PRINT "EMPLOYEE IS SINGLE DECLRRING "jDlj" DEPENDENTS" 

340 PRINT "RNY ROD ' N OR DEDUCTS BEFORE WH fi SS 7 "r INPUT OB 
3SO REM "IF WEEKLY OT FRID BRRNChl HERE" 

3GO LET P = DB+(H*RI>: IF FG >££ 900.00 THEN 4BO 
370 IF FG+P >££900 . OO THEN 400 
3SO LET SI - INT( P I r . OG I 3* I QO + . S )S I OO 
390 GOTO 430 

400 LET SI =INT( ( ££900-f>6*. OG 13 )+0. & )S I GO 

410 GOTO 430 

4SO LET SI sO 

430 IF Ms I THEN S40 

440 LET G = P~( D I *S3 . 33 ) 

4EO IF G>IS 7E THEN LET I s ( G- I S7S )* . 39+447 . 40 
4GO IF G< = IS7S THEN LET I = ( G- I 433 >* . 34+S97 . I £ 

470 IF G <=1433 THEN LET I - t G- I I S3 . SO+BES . I £ 

4SO T.F G<IIS3 THEN LET X = ( G-&SO )*. BG+ 1 3S . S4 
4 90 IF G<SSO THEN LET I s ( G-SG7 )# . £ I +?& . I I 

SOO IF G<SG7 THEN LET Is( G-S75 >* . I S+B3 . SS 

E IO IF G<£75 THEN LET Xs< 6~ I I S )# . I S 

S BO IF G< I I S THEN LET IsO ' IF 1 = 0 THEN LET PG = PS+P 

S 30 GOTO G30 
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well as reprint the correct hard 
copy. Looping continues until 
the employee file F1$ is ex- 
hausted of employees, when a 
jump to line 900 completes the 
printout with a summary of the 
total cost for the period. 

Lines 1040 through 1200 are 
used for setting up the employ- 
ee data file, adding employees 
or making corrections to em- 
ployee data. If memory size 
were a problem, this part could 
make up a separate program 
with the addition of a line state- 
ment: DIM S1$(9). 

Line 1220 is used only during 
the first payroll period of the 
year, or if a new employee has 
no Y-T-D balance in F2$. 

If no printer is available, dele- 
tion of the line with SLPT state- 
ments will feed output to the 
VDM, although a “Pause” or 
“input ‘continue’?” statement 
will be needed to hold output 
data on the screen while writing 
checks or reducing to hard copy. 

Before someone admonishes 
me about omitting overtime, I 
have considered that, and while 
the program for a weekly pay- 
roll period easily handles the 
situation as in Harvey’s article, 
my solution for the monthly pe- 
riod has always been to simply 
adjust the “hours worked” en- 
try. On any period other than 
weekly, unless separate entries 
were made for each week of the 
period, a specific entry would 
have to be made for the over- 
time hours. 

I hope to finish my yearly 
payroll-related problems by 
writing a program to produce 
quarterly report and W-2 form 
data from the disk files, directly 
to the forms involved. ■ 


540 LET G--PWD/W3.33) 


550 IF G >£400 THEN 
560 IF &< £400 THEN 
570 IF G</0€ 7 THEN 
500 IF &<IG OO THEN 
500 IF G</250 THEN 
600 IF G < 006 THEN 
6/0 IF G<550 THEN 
GB9 IF G< BOO THEN 


LET I=( G-S40S )#. 37+5 IG . 64 
LET X=( G-I9G7 )*.3B+37S .SB 
LET I = ( G-l GOO )* . B9+B 7 S . 76 
LET I = ( G- / EG O .>•* .£4+1 06 . 76 
LET Xs( 0-006 >*.£/+/ /6 . 04 
LET I=( G -550 .»* . / 6 fSE . 50 
LET In' G-BOO )*. IE 
LET 1 = 0: IF 1.3 O THEN LET PS=PS+P 


600 LET P = INT( FT I OQ+ . 5 )X I OO : LET P3iF-5 / - f LET PG=PG+P 
640 PRINT "RNY ROD ‘ N OR DEDUCT RFTER UH & SS ": INPUT DO 

650 LET P4=P3+D3: LET SG=SG+SI: LET IG=IG+I : LET 00=00+03 
660 SET OF =" SLPT" 

670 PRINT "DUS EH PHRRHRC Y— PRYROLL FOR MONTH END " } D$ PRINT 
67/ PRINT "EMPLOYEE IS : " ; N$ 

600 PRINT "EMPLOYEE NO " ; E I TRB( £4 ) } " NUMBER DEPEND "jDI 
600 IF M=0 THEN 7/0 

700 PRINT "EMPLOYEE MRRRIED "j TRBt £4 ); "SS M IS "jSlf: GOTO 7£0 

7/0 PRINT "EMP SINGLE " J TR8( £4 "SS U IS "jSI$ 

7£0 PRINT "HOURS WORKED " ; Hj TRB( £4 )} "RRTE IS "jX$9FB;RI 
700 PRINT XM$9FB 

740 PRINT TRB< £4 )} " MONTH "j TRB( 40 )J "YERR TO DRTE " 

750 PRINT “GROSS PRY" J TRB( £4 .» ; P ; TRB( 44 ) ; PG 
760 PRINT "FI CR i SS ) TOO*. £4 )j S I j TRB( 44 ) .56 
770 PRINT "FED UH " j TRO( £4 )f X.: VR8( 44 )j IG 


" } TRFJ( £4 )jD3j TRB( 44 DG 


700 PRINT "MISC + OR - 

750 PRINT TRB( SB. ); " 

OOO PRINT "NET PRY " S T REX £4 ) ; P4 ; TRBi 44 ) ; PS-S6-XG+D6 
0/0 PRINT : PRINT ? PRINT 
«£0 SET OF = M9 

030 print y.m 

040 FILE #3; F3.f , 3, , OO 
050 SET XI--3 

06 O PRINT M3, E I ; E I , P, FG ,SI , .56 , I, IG , 03, DG • CL OSE M3 
070 INPUT "CORRECTION NEEDED 7777 l=YES",R: IF R=l THEN S3 O 

OOO LET P9=P9+P3: LET 50=50+5 / : LET 13=19+1: LET 09=09+03 

990 GOTO 130 

900 PRINT "PRINT PRYROLL SUMMRRY NOU77( I * YES >" ■ INPUT R 
910 IF R = 0 THEN I £40 
9SO SET OF =" SLPT" 

930 PRINT "PRYROLL SUMMRRY FOR " j D$ 

940 PRINT y,M$9FB 

05 0 PRINT PRINT "FI.C.R EMPLOYEES" Jl TREK 30 ) J S3 
060 PRINT "FICR EMPLOYER " ; TRB( 30 ) S3 
970 PRINT "FEO U H TRX "j TRO( 30 )} 19 
OOO PRINT "MISC RDDN/DED" j TRB( 30 )j 09 

990 PRINT : PRINT "NET PRY (INC MISC ) "jlRB(30)jP9 

I OOO PRINT "NON UH TRXEID URGES = " J TRB( 30 >, PO 

IOIO PRINT "TOTRL PRYROLL COST” J 1RS( 30 ); S*S9+X9+P9 
IOBO SET OF=M O 
/ 030 GOTO I £40 

1040 PRINT "TO CHRNGE DRTR ON EMPLOYEE MUST RE-INTER RLL" 

1041 PRINT "ORTR ON THRT EMPLOYEE . " 

1 045 PRUSE GO 

I OSO FILE Ml :FI$,3, ,G O 
1 060 PRINT "\K" 

PRINT "EMPLOYEE NRME " 

PRINT "EMPLOYEE M IS ” 

PRINT "EMPLOYEE SOCIRL SEC M IS ” 

PRINT "EMPLOYEE IS MRRR1EO 77( 9 = NO, I =YES )" 

PRINT "EMPLOYEE HRS DEPENDENTS" 

PRINT "PRY RRTE IS t ** 

INPUT Nf 
INPUT El 
INPUT SIX 
INPUT M 


I 065 CURSOR 
I 070 CURSOR B , O : 

1090 CURSOR 3,0: 

1030 CURSOR 4,0: 

II OO CURSOR 5,0: 

III O CURSOR G, 0 • 

1115 CURSOR 1,14 
I I BO CURSOR B, 13 
1130 CURSOR 3,B4 
1140 CURSOR 4,33 
I ISO CURSOR S, IB: INPUT Dl 

I I GO CURSOR G,I3: INPUT Rl 

II 70 PRINT M I , E I } E I , S I $, M, D I , R I , N$ 

1190 CLOSE Ml 

1190 PRINT "7 ROD MORE EMPLOYEES 7(0=N0) " 
I BOO IF R= I THEN I OSO 
I BIO GOTO / 30 

/ £20 LET P=0 LET P 6=0: LET Sl= O * LET SG= O 
I £30 GOTO £60 
IB40 END 
SET OF=MO 


LET 1 = 0: L.ET IG = Q: LET 03=0 • LET DG 



LIST OF URRIRBLE 

S IN PROGRRM 

R 

INFUT FOR BRANCHING ( 0 = N0, 1 

= YES ) 

Fl$ 

EMPLOYEE FILE 

FE$ 

PREU MONTH Y-T-D FILE 

F3$ ■ 

CURRENT MONTH Y-T-D FILE 

D$ DRTE 

El 

EMPLOYEE NUMBER 

R 

FILE RECORD NUMBER 

Sl$ 

SOCIRL SECURITY NUMBER 

t-1 

MRRITRL STRTUS ( 1 = MRRRIED ) 

Rl 

PHY RHTE 

P 

GROSS PRY 

P3 

NET PHY 

P4 

PR YCHECK RMOUN T 

P6 

GROSS PHY Y-T-D 

PS 

URGES NO UH TRX COUERED 

SI 

FICR DEDUCTED 

SG 

FICR DEDUCTED Y-T-D 

Dl 

# DEPENDENTS 

I 

UH TRX RMNT 

IG 

UH TRX Y-T-D 

H 

HOURS WORKED 

OB 

+S- BEFORE DEDUCTS 

D3 

+/- RFTER DEDUCTS 

S 9 

TOTRL SS WITHHELD RLL EMPLOYEES 

IS 

TOTRL UH WITHHELD RLL EMPLOYEES 

09 

TOTRL +S- RFTER DEDUCTS 

RLL 

EMPLOYEES 


List of variables (D6 = 

± 

after deducts Y-T-D). 



‘‘Once we figured out how to 
make the software transparent to 
the user, it was easy enough to 
make the hardware transparent too.” 
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RIBBOn CABLE HSSEmBLV SIIICLE EM 

26 AWG Rainbow Coded flat cable. 


WHY CUT? WHY STRIP? WHY SLIT? 
WHY NOT JUST WRAP? 


QUANTITY 2 PLUGS. 2 COVERS 


UNWRAPPING TOOL 


JUST WRAP KIT 


lBW-26301 FOR AWG 26- 30 1 $19.95 j 


Use "C” size NICAD Batteries, not included. Bits 
not included. 


DIP SOCKETS 


Narrow profile. Pin straightener 
built into tool. Automatic ejector. 


14-16 PIN 
DIP /IC INSERTER 


mos.cmos-sniE 

GROUND STRAP NOT INCLUDED 


Wire for wire wrapping, 
AWG-30 (0.25mm) 
KYNAR* wire. 50 wires 
per package stripped 
1" both ends. 


KVNAR PfNNWAlT 


WD-30-TR1 1 TRI-COLOR DISPENSER | $5.95 1 


R-30-TRI | REPLACEMENT ROLLS \ $3,95 1 


Aligns bent out pins. Includes terminal lug for at- 
tachment of ground strap. 


Extracts all LSI, MSI and SSI devices of from 8 to 
24 pins. 


EXTRACTOR TOOL 


Removes 24-40 pin IC’s, .600" centers. C-MOS safe. 
Includes terminal lug for attachment of ground strap. 


GROUND STRAP NOT INCLUDED 


I EX-2 I CMOS SAFE EXTRACTOR TOOL | $7,951 


14 DIP 

14 PIN DIP SOCKET 

$0.79 

16 DIP 

16 PIN DIP SOCKET 

$0.89 

24 DIP 

24 PIN DIP SOCKET 

$1 49 

36 DIP 

36 PIN DIP SOCKET 

$2.49 

40 DIP 

40 PIN DIP SOCKET 

$2.99 


WD-30-B 

BLUE WIRE 

$3.95 

WD-30-Y 

YELLOW WIRE 

$3.95 

WD-30-W 

WHITE WIRE 

$3.95 

WD-30-R 

RED WIRE 

$3.95 


WSU-30 

REGULAR WRAP 

$6.95 

WSU-30M 

modified WRAP 

$7.95 


MOS-1416 

14-16 PIN. MOS 
CMOS SAFE INSERTER 

$7.95 

MOS-2428 

24-28 PIN. MOS 
CMOS SAFE INSERTER 

$7.95 


BT-30 

BIT FOR AWG 30 

$3.95 

BT-2628 

BIT FOR AWG 26-28 

$7.95 


SE 14-24 

WITH 14 PIN DIP PLUG 
24" LONG (609MM) 

$3.55 

SE 14-48 

WITH 14 PIN DIP PLUG 
48" LONG (1218MM1 

$4.25 

SE 16-24 

WITH 16 PIN LONG DIP PLUG 
24" LONG (609MM) 

$3.75 

SE 16-48 

WITH 16 PIN LONG DIP PLUG 
48" LONG (1218MM) 

$4.45 


DE 14-2 

WITH 14 PIN DIP PLUG -2" 

$3.75 

DE 14-4 

WITH 14 PIN DIP PLUG -4" 

$3.85 

DE 14-8 

WITH 14 PIN DIP PLUG -8" 

$3.95 

DE 14-12 

WITH 14 PIN DIP PLUG -12" 

$4.07 

DE 14-16 

WITH 14 PIN DIP PLUG - 16" 

$4.12 

DE 14-24 

WITH 1 4 PIN DIP PLUG - 24" 

$4.15 

DE 16-2 

WITH 16 PIN DIP PLUG -2" 

$4.15 

DE 16-4 

WITH 16 PIN DIP PLUG -4" 

$4.25 

DE 16-8 

WITH 16 PIN DIP PLUG -8" 

54.35 

DE 16-12 

WITH 16 PIN DIP PLUG -12" 

$4.47 

DE 16-16 

WITH 16 PIN DIP PLUG -16" 

$4.52 

DE 16-24 

WITH 16 PIN DIP PLUG -24" 

$4.55 

DE 24-6 

WITH 24 PIN DIP PLUG -6" 

$6 05 

DE 24-8 

WITH 24 PIN DIP PLUG -8" 

$6.50 

Dfe 24-12 

WITH 24 PIN DIP PLUG -12" 

$6.90 

DE 24-16 

WITH 24 PIN DIP PLUG - 1 6" 

$7.10 

DE 24-24 

WITH 24 PIN DIP PLUG -24" 

$7.70 


JW-1-8 

BLUE WIRE 

$14.95 

JW-1-W 

WHITE WIRE 

$14.95 

JW-1-Y 

YELLOW WIRE 

$14.95 

JW-1-R 

RED WIRE 

$14.95 


R-30B-0050 

30-AWG BLUE 50 FT. ROLL 

$1.98 

R-30Y-0050 

30- AWG YELLOW50FT.ROLL 

$1.98 

R-30W-0050 

30-AWG WHITE 50 FT. ROLL 

$1.98 

R-30R-0050 

30-AWG RED 50 FT. ROLL 

$1.98 


R-JW-B 

BLUE WIRE 

50 ft. Roll 

$2.98 

R-JW-W 

WHITE WIRE 

50 ft. Roll 

$2.98 

R-JW-Y 

YELLOW WIRE 

50 ft. Roll 

$2.98 

R-JW-R 

RED WIRE 

50 ft. Roll 

$2.98 


14-PLG 

14 PIN PLUG & COVER 

5 

$1 .45 

16-PLG 

16 PIN PLUG & COVER 


51.59 



30 AWG blue Wire. 1 ' Lone 

199 

30 Y-50010 

30 AWG Yellow Wire 1 Long 

*99 

30 W 50-010 

30 AWG White Wire. 1" Long 

*99 


io AWG Red Wire 1' Long 

1 99 

. 30-8:50-020 

30 AWG Blue Wire. 2" Long 

SI 07 

30 Y 50 020 

30 AWG Yellow Wire 2' Long 

S: .. 

lo w 50-620 

30 AWG Wh-te Wire 2" Long 

$16? 

30 R-50 020 

30 AWG Red Wire. 2" l ong 

SI 07 

30 B 50 030 

30 AWG Blue Wire. 3" Long 

SI 16 

& Y 50-030 

30 AWG Yellow Wire 3 Long 

SI 16 

30-W50030 

30-AWG White Wire, 3" Lone 

$1.16 

30 R 50-030 

30-AWG Red Wire. 3" Long 

SI 16 

30 B 50 040 

30 AWG felue Wire 4" Long 

S123 

30 Y 50-040 

30 AWG Yellow Wire 4 'Long 

$123 

3(iw 50 040 

30 AWG White Wire 4" Long 

. Si. 23 

30-R-50 040 

30 AWG Red Wire 4 Long 

SI. 23 

36B-50-050 

30 AWG Blue Wire 5” Long 

SI 30 

30 y 50 050 

30 AWG Yellow Wire. 5" Long 

SI 30 

30- W- 50-050 

30 AWG White Wire. 5" Long 

SI 30 

k> R-50-050 

AWG Red Wire 5" Long 

$1 30 

30B-50060 

30 AWG Blue Wire. 6" Long 

SI 38 

30 Y-50-066 

30 AWG Yellow Wire 6" Long 

SI 38 

30 W-50 060 

30 AWG White Wire 6” Long 

SI 38 

30-R-50-060 

30 AWG Red Wire 6' Long 

w 


HK-18 

18 AWG 

25 FT. 

SOLID CONDUCTOR 

$1 20 

HK-20 

20 AWG 

25 FT. 

SOLID CONDUCTOR 

5 98 

HK-22 

22 AWG 

50 FT. 

SOLID CONDUCTOR 

$1.35 

HK-24 

24 AWG 

50 FT. 

SOLID CONDUCTOR 

5135 

HK-26 

26 AWG 

50 FT. 

SOLID CONDUCTOR 

51.35 

SHK-18 

18 AWG 

25 FT. 

STRANDED CONDUCTOR 

$1.20 

SHK-20 

20 AWG 

25 FT 

STRANDED CONDUCTOR 

$ .98 

SHK-22 

22 AWG 

50 FT. 

STRANDED CONDUCTOR 

$1.35 

SHK-24 

24 AWG 

50 FT. 

STRANDED CONDUCTOR 

5135 

SHK-26 

26 AWG 

50 FT. 

STRANDED CONDUCTOR 

51 35 


MOS-40 

36-40 PIN CMOS SAFE 
INSERTION TOOL 

$7.95 



OK MACHINE & TOOL CORPORATION 

3455 Conner St . Bronx N Y 10475 ■ (212) 994 - 6600 ■ Telex 125091 
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PRB-1 DIGITBL LOGIC PROBE 


• DC 10 > SO MHZ 

• 10 Nice. puls* response 

• 120 K S! impedance 

• Automatic pulse stretching 
to 50 Msec. 


e Automatic threshold 
resetting 
e Compatible with all logic 
families 4-15 VDC 
e Range extended to 15-25 VDC 
with optionel PA-1 adapter 


a Automatic resetting memory • Supply O.V.P. to ± 70 VDC 
e Open circuit detection e No switches/ no calibration 

| PRB-1 | DIGITAL LOGIC PROBE f $36 951 


PR0T0TVPE BOARD (111-100 

TERMINALS: 1,020 TEST POINTS. 186 separate 5 
point terminals, plus 2 horizontal bus lines of 40 com- 
mon test points each. 

SIZE: 6 V 2 " Wide. 5" Long. 

1 CM- 100 l MODULAR PROTOTYPE BOARD | $25.95] 


PR0T0TVPE B0RRD Ml- 200 

TERMINALS: 630 TEST POINTS. 94 separate 5 point 
terminals, plus 4 bus lines of 40 common test points 
each. SIZE: 6 ” Wide. 3 ’/ 2 ' Long. 

| CM-2001 MODULAR PROTOTYPE BOARD | $16.45 I 


PR0T0TVPE B0RRD tm-300,1111-400 

CM-300 and CM-400 have two separated rows of five 
interconnected contacts each. Each pin of a DIP in- 
serted in the strip will have four additional tie-points 
per pin to insert connecting wires. They accept leads 
and components up to .032 in. diameter. Intercon- 
nections are readily made with RW-50 Jumper Wire. 
All contact sockets are on a .100 in. square grid 
(IK* in. wide). 


CM-300 

MODULAR PROTOTYPE BOARD 

$9.95 

CM-400 

MODULAR PROTOTYPE BOARD 

$2.45 


mODULHR BUS STRIP 

CM-500 is a bus strip to be used in conjunction with 
CM-300 and CM-400 for distribution of power and 
common signed lines. Two separate rows of common 
terminals, grouped into clusters of five. All contact 
sockets are on a .100 in. square grid. 


| CM-500 I 


MODULAR BUS STRIP 


$1.95 


JUIUPER WIRES 

50 Preformed wires, from iy 2 to 4 inches, 20 AWG 
solid wire, white insulation. 

I RW-50 I JUMPER WIRES I S2.98 | 


'CLIP RRD STRIP" TOOL 

For cutting and stripping 1 in. insulation from 30 
AWG wire. 

1 CAS-130 1 CLIP AND STRIP | Si 98 | 

THE ABOVE CUT AND STRIP TOOL IS NOT APPLICABLE 
TOR mylene or teflon insulation 


mini sherr 


[ MS-10 


MINI-SHEAR 


$4.95 


mini SHERR UIITH SRFETV CLIP 

1 MS-20 1 MINI-SHEAR WITH CLIP [ $5.95~ 


URCUUm VISE 

ABS construction, IV 2 in. wide jaws. 
1 VV-1 | VACUUM VISE 


S3. 49 


UIIRE UIRRPPinO HITS 
UIK-2.UJK-3.IUH-4 


WK-2-B 

WIRE-WRAPPING KIT (BLUE) 

$12.95 

WK-2-Y 

WIRE-WRAPPING KIT (YELLOW) 

$12.95 

WK-2-W 

WIRE-WRAPPING KIT (WHITE) 

$12.95 

WK-2-R 

WIRE-WRAPPING KIT (RED) 

$12.95 



| WK-3B (BLUE) | WIRE-WRAPPING KIT 

$16.95 

1 WK-4B (BLUE)I WIRE-WRAPPING KIT 

$25.99 


WIRE UIRRPPinG KIT IUK-5 


BW-630, WSU-30M, CON-1, EX-1, INS-1416, TRS-2, 
MS-20, 14, 16, 24 and 40 DIP sockets, WWT-1, 

WD- 30-TR1, H-PCB-1. 


1 WK-5 1 WIRE-WRAPPING KIT \ $74.95" 



B 

I 


Pi 


•nrr-i 




PI BORRD 

4 x 4.5 x X* in. board, glass coated EPOXY laminate, 
solder coated 1 oz. copper pads. The board has pro- 
vision for a 22/44 two sided edge connector. .156 in. 
spacing. Edge contacts are non-dedicated for maxi- 
mum flexibility* 

The board contains a matrix of .040 in. diameter 
holes on .100 in. centers. Component side contains 
76 two-hole pads. 

Two independent bus systems are provided for volt- 
age and ground on both sides of the board. 

I H-PCB-1 | HOBBY BOARD | $4 99 ~| 


TERminni board 

.062 thick glass coated epoxy laminate. Outside di- 
mensions 6.3 in. x 3.94 in. Not plated. 

lA-PC-01 I TERMINAL BOARD | $3 45~| 


PI BORRD 

Same specifications as A-PC-01 except matrix pat- 
tern is copper plated and solder coated on one side. 

|APC-02 | PRINTED CIRCUIT BOARD | $595~1 


PI BORRD 

Same specifications as A-PC-01. Each line of holes 
is connected with copper plated and solder coated 
parallel strips on one side. 

| A- PC-03 | PRINTED CIRCUIT W3ARD | S5.95 | 


PI BORRD 

Same specifications as A-PC-01. One side has hori- 
zontal copper strips, solder coated. Second side has 
vertical parallel bars. 

| A- PC-041 PRINTED CIRCUIT BOARD 1 $7.95~~1 


PC BORRD 

The A-PC-05 features numbered contacts for easy 
reference along with a numbered matrix for easy 
hole locations. Made of .062 in. thick epoxy lami- 
nate. 4 .5 in. x 5 in. Edge Connector Board. 

1 A-PC-05 1 PRINTED CIRCUIT BOARD 1 $5 45~1 

Same as A-PC-05 except outside dimensions are 4.5 
in. x 6.5 in. Edge Connector Board. 

|A-PC-06| PRINTED CIRCUIT BOARD \ $6 95 j 

Same as A-PC-05 except outside dimensions are 4.5 
in. x 7 in. Edge Connector Board. 

jA-PC-07 | PRINTED CIRCUIT BOARD 1 $ 6,95 ] 


TERR1MRL5 


WWT-1 

SLOTTED TERMINAL 

S4 98 

WWT-2 

SINGLE SIDED 
TERMINAL 

$2.98 

WWT-3 

1C SOCKET TERMINAL 

$4 98 

WWT-4 

DOUBLE SIDED 
TERMINAL 

$1 98 


TERmiRRL M5ERTMG TOOL 

For inserting WWT-1, -2, -3 and -4 terminals. 


INS-1 


INSERTING TOOL 


$249 


P.C.B. TERmiRRL STRIPS 



TS- 4 

4-POLE 

$1.39 

TS- 8 

8- POLE 

15% 

TS-12 

12-POLE 

$2.99 


mODULRR TERmiRRL STRIPS 


| TS-6MD I 


1 $1-79 


(3 per Package) 


r- UsMTA 

r»«KS«SEgslV 


II 


PC CRRD GUIDES 

| TR-1 j CARD GUIDES 


$1.89 ] 


QUANTITY — ONE PAIR (2 PCS ) 


PI IRRD GUIDES & BRRIHETS 

| TRS-2 | GUIDES & BRACKETS I $3.79. 1 

QUANTITY — ONE SET (4 PCS.) 


PI EDGE lOnnEITOR 

44 pin, dual read-out, .156 In. spacing, wire-wrap- 
ping. 

j CON-1 j P C. EDGE CONNECTOR \ $3 49 \ 


OK MACHINE & TOOL CORPORATION 

3455 Conner St . Bronx N Y 10475 B(212) 994-6600 ■ Telex 125091 


iS Reader Service — see page 227 
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Discus I 

Disk Jockey and ATE 


Spinning the “platters” for you are our author and Thinker Toys. 


Rod Hallen 
Road Runner Ranch 
PO Box 73 
Tombstone AZ 85638 

W hy would anyone want to 
spend $1000, $2000 or 
more for a floppy-disk operating 
system when cassette-tape 
datastorage is both inexpensive 
and reliable? Most personal 
computers include a cassette 
interface, and suitable cassette 
recorders can be purchased for 
less than $50. In addition, good 
quality tapes are less expensive 
than disks by a factor of 1 to 4. 
Why, then, did I decide, after us- 
ing cassette-tape storage for 
more than a year and a half, to 
buy the Thinker Toys Discus I 
disk system and CP/M? 

“Tape is too slow!” comes 
the immediate answer. But that 
is only a small part of the whole. 
“Convenience!” I cry, and we 
get closer to the truth. “Power!” 
my mind says as I consider what 
I can do now that was difficult, if 
not impossible, with tape. All of 
these answers sum up my rea- 
soning. Did I get what I was look- 
ing for and am I satisfied with 
my choice? Follow my narrative 
and see for yourself. 

Tape vs Disk 

My major complaint with tape 
storage has always been the 
time required to store or load 
programs. Add to this that I 
always verify a program after it 
has been saved, and you’re talk- 
ing about a significant amount 
of time. My impatience is an im- 
portant factor. In fact, I have just 
ordered a faster printer for this 
reason. 


Consider my 15K BASIC inter- 
preter. It loads from tape in 
three or four minutes but actual- 
ly seems to take much longer 
than that. By contrast, I can load 
it from disk almost as fast as it 
takes for the cursor to move 
from the end of the command 
line back to the left-hand 
margin. Now that’s quick! 

Convenience means that the 
operating system takes care of 
most of the housekeeping 
chores without my intervention. 
Files are loaded from or stored 
on disk automatically as re- 
quired. Programs can be con- 
figured as commands so that 
typing the program name loads 
and executes it. A directory and 
the status of each file on the 
disk is always available, as is 
the amount of remaining stor- 
age capacity. 

What do I mean by power? An 
assembler, a text editor and 
debugger are instantly accessi- 
ble. I can use them, do some- 
thing else, use them again, etc. 
A complete system monitor is 
on-line at all times. I can dump, 
move or load specific memory 
locations; I can output to the 
screen or the printer or both at 
once; and I can still use cassette 
tape as backup if desired. 

Have I started you thinking 
about how you interact with 
your tape storage and whether 
there might be a better way? 
Let’s look at both the hardware 
and software components of the 
Discus l-ATE system and see 
what makes this such a useful 
and versatile programming tool. 

Hardware 

The Discus I hardware con- 


sists of a Shugart 800P full-size 
disk drive and the Disk Jockey I 
controller. Dual drives are avail- 
able as an option. The drive is 
enclosed in an attractive blue 
cabinet, which also contains the 
power supply (see Photo 1). The 
controller is constructed on an 
S-100 8080-compatible circuit 
card (see Photo 2). The drive and 
the controller are intercon- 
nected with a 50-conductor rib- 
bon cable. All hardware is fac- 
tory assembled, tested and war- 
ranted to operate properly as a 
system. Kits are not available 
nor, in my opinion, are they 
desirable. 

One unique feature of the 
controller is an on-board serial 
port. This port can be configured 
for either RS-232 or 20 mA opera- 
tion, and the baud rate is soft- 
ware controllable. This has the 
advantage that you can use the 
entire system immediately with- 
out worrying about whether your 
resident I/O routines will match 
the Discus I software. It has the 
disadvantage that you have to 
write your own I/O routines first 
if you don’t have a serial ter- 
minal. 

The controller also incor- 
porates ROM storage of a boot- 
strap loader. The ROM is nor- 
mally addressed at E000 hex, 
and a simple Execute E000 will 
load and execute the DOS (disk 
operating system). The system 
can be specially ordered with 
the ROM addressed at any IK 
boundary. 

Disk Jockey I will handle up to 
eight single-sided single-density 
8-inch drives. It is also available 
without drives in case you al- 


ready have one or more that 
you’d like to use. Any drive that 
is plug-compatible with the 
Shugart 800 will work. In fact, a 
switch-selected option allows 
the use of Shugart-400-com- 
patible mini-drives instead of 
the 8-inch model if you desire. 
However, mini- and full-size 
drives cannot be intermixed on 
the same controller at the same 
time. 

The controller supports the 
soft-sectored disk-storage for- 
mat commonly known as IBM 
3740. This makes it possible to 
interchange disks with many 
other systems that use the 
same format. This is also the 
format that CP/M is written in. 

Since the receipt of this sys- 
tem almost three months ago, I 
have only had one hardware 
failure. After rearranging my 
computer room one day, I could 
not get the drive to run. In- 
vestigation quickly revealed 
that a wire which runs from the 
ac input connector to the back 
of the fuse holder had become 
loose at one end. It was sup- 
posed to be crimped to the fuse 
holder, but apparently the crimp 
was not tight enough. A pair of 
pliers solved that problem! 

Software 

Before we delve into the soft- 
ware that came with the system, 
I’d like to say a few words about 
documentation. I feel that, next 
to shoddy hardware, nothing 
will discourage a buyer quicker 
than poor documentation. I have 
owned, begged or borrowed a 
large amount of personal-com- 
puter equipment in the past two 
years, and I have always felt that 
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the level of hardware crafts- 
manship in the personal-com- 
puting field is universally high. 
The same cannot be said about 
some of the manuals, or so- 
called manuals, that I have 
seen. 

While I had certain reserva- 
tions about the Discus I paper- 
work at first, I have decided that 
I was trying to absorb too much, 
too quickly and just ended up 
confusing myself. When you 
consider that I was confronted 
with the Discus I manual (75 
pages), the SA800 manual (50 
pages), the ATE manual plus ad- 
dendum (94 pages) and the 
CP/M manuals (six of them for 
176 pages) and that I have had 
no previous disk experience, 
you will understand my confu- 
sion. 

Unfortunately, I didn’t recog- 
nize my problem at first. I 
wanted to understand every- 
thing all at once, which just 
wasn’t possible. Looking back 
now, I would probably have 
learned more in an hour with 
someone by my side who knew 
ATE and CP/M than I did in the 
first few weeks on my own. How- 
ever, it slowly but surely began 
to make sense. I’ve also found 
that rereading the books after 
working with the system for a 
while helps to clear up what at 
first appear to be diff icult-to- 
understand explanations. 

It took me a while to get the 
ATE manual straightened out. 
ATE was originally written as a 
cassette operating system and 
then upgraded to a disk system. 
The ATE manual still pertains to 
the cassette system with a 
20-page addendum pointing out 
pertinent differences. I finally 
went through the manual with a 
red pen marking changes so 
that I had to make fewer refer- 
ences to the addendum. 

Now let’s look at the system 
software. Included in the Discus 
I price are a DOS called 
Disk/ATE (a monitor, assembler 
and text editor), CP/M patches in 
case you already own a CP/M 
master and an unusual BASIC 
interpreter called BASIC-V. The 
V stands for virtual and is in- 
dicative of this disk BASIC’s use 
of any or all of the available disk 
storage for program operation, 
in practical terms, this means 


you can store and run BASIC 
programs whose size is limited 
only by the available disk stor- 
age capacity. How about a 250K 
byte Star-Trek program? BASIC- 
V is provided to all Discus I pur- 
chasers. 

I bought one of the early 
models of Discus I and, as was 


to be expected, I found various 
errors and omissions in the 
manuals. I pointed these prob- 
lems out to George Morrow of 
Thinker Toys, who assured me 
that all of them have been taken 
care of, so I won’t bother to men- 
tion them. However, I did receive 
a CP/M master that was not 
write-protected. Just as cas- 
settes can be write-protected by 
removing a small tab at the back 
of the cartridge, floppy disks 
can be protected by a notch at a 
given location on the disk 
jacket. Naturally, while experi- 
menting with system operation, 
i promptly proceeded to erase 
my master. This required the 
return of the disk for rerecord- 


ing. 

ATE is a useful and effective 
disk operating system. Unless 
you have a special need for 
CP/M, ATE should fill all of your 
needs quite well. Without trying 
to dissect it thoroughly, I would 
like to present some of its 
features for your information. 


Disk/ATE is a system monitor, 
text editor, 8080 assembler and 
debugger. It supports file 
management and batch pro- 
cessing. General disk com- 
mands include: Save, Load, 
Identify, Free Space, Unsave, 
Transfer, Rename and many 
more. While most of these are 
self-explanatory, see Table 1 for 
clarification. When more than 
one drive is connected to the 
controller, the desired drive can 
be specified before a command 
is given. 

The text editor can be used to 
edit written language such as 
English or French; it will also 
edit numbers, assembly lan- 
guage or anything else that can 


be represented with ASCII 
characters. Editing can be per- 
formed by line, character or 
string. A search feature will find 
and replace any or all appear- 
ances of a given string with one 
command. 

You can even edit in a forward 
or reverse direction from a given 
point, depending upon the 
needs of the moment. Compil- 
ing macro-editing commands 
will reduce the typing required 
to handle frequently needed edit 
combinations. Since the edit 
commands are always avail- 
able, they are used while creat- 
ing programs with the assem- 
bler as well. 

The assembler will handle 
source-program input in either 
the Intel or Processor Technol- 
ogy Software #1 format, which 
makes it compatible with a great 
deal of existing assembly-lan- 
guage software. No special 
spacing or line numbers are re- 
quired. In fact, source listings 
can be entered as long con- 
tinuous lines of labels, 
mnemonics and comments. The 
ATE assembler will format these 
automatically with a 50 percent 
savings in memory space as a 
bonus. 

Input and output data can be 
in any number base above 5. 
This, of course, includes hex, oc- 
tal and decimal. The assembler 
will also assemble programs 
that are larger than the RAM 
that is available, and it will com- 
bine any number of assembly- 
language routines by name into 
one integrated program. Anyone 
who has used a good assembler 
knows its true value. Add to this 
the speed and efficiency of disk 
storage and retrieval, and you 
have a valuable programming 
tool. 

One last word about ATE 
before we move on: ATE is com- 
posed of a large number of sub- 
routines designed to perform 
various functions. These in- 
clude read and write to the disk 
and terminal, access to storage 
areas and evaluation of argu- 
ments. All of these subroutines 
are available to the assembly- 
language programmer by name. 
Custom commands that allow 
just about any type of file or 
data manipulation can be com- 
posed. 



Photo 1. The Shugart 800R disk drive mounted in its attractive 
blue cabinet with power supply. Multiple drives are daisy-chained 
off of the first drive. 
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Photo 2. The Disk Jockey I disk controller board. This board will work with any drive that is plug com- 
patible with the Shugart 400 or 800 series. The ribbon cable from the drive plugs into the connector at 
the upper left, and the cable from the serial terminal plugs into J2 upper right. The two slide switches, 
which select mini or maxi drive conditions, are above ICs A3 and A10. 


CP/M is an extra-cost option, 
although it, along with 
Microsoft BASIC and FOR- 
TRAN, are available at the time 
of your Discus I purchase for a 
substantial discount. I bought 
CP/M for two reasons: because 
of the huge library of existing 
software written in that format 
and because I didn’t know how 
really great Disk/ATE was. I 
haven’t covered the features of 
CP/M here because that has 
already been taken care of quite 
well. See the list of the refer- 
ences at the end of this article 
for more information. Also 
worth investigating is the CP/M 
Users’ Group, 164 West 83rd St., 
New York NY 10024, which has a 
large library of CP/M software 
available at nominal cost. 

A final word on documenta- 
tion. As I’ve said, you can’t 
possibly hope to absorb all of 
the information that is provided 
with this system in a short 
period of time. I’m still teaming 
three months later. Schematics 
for all hardware are given, op- 
tions are explained and il- 
lustrated, and I have always 
been able to find an answer to 
each of my many questions if I 
looked long enough and hard 
enough. 

Putting It All Together 

Let’s plug it in and make it go. 
In addition to the hardware 


problem mentioned earlier, I 
have had only one other major 
stumbling block: Discus I will 
not work with my TDL Z16 mem- 
ory board although it works fine 
with Vandenberg, Seals and Pro- 
cessor Technology boards. The 
Z16 did not appear to be a new 
board when I received it from the 
factory, and I had to replace five 
ICs just to make it work. I have 
trouble with this board regularly, 
and since Xitan is not in a posi- 
tion to acknowledge my re- 
quests for assistance, I guess 
I’ll have to retire it. I wouldn’t 
have the nerve to sell it to any- 
one! 

Assembling the system is a 
snap. The only kit-type work re- 
quired is making up the plug 
that connects your terminal to 
the serial port. Then it is a mat- 
ter of shutting off the computer, 
inserting the controller board, 
attaching the cables from the 
drive and the terminal and turn- 
ing everything on. 

One little snag quickly reared 
its head. As I mentioned earlier, 
the baud rate of the serial port is 
software-controlled and set in 
the PROM for 1200 baud. The on- 
ly serial terminal that I have is a 
Teletype Model 43 KSR, which 
will run at 300 or 1 10 baud. Once 
the system has been boot- 
strapped (cold start), a baud- 
rate parameter is stored in a 
RAM scratchpad. By resetting 


the machine after the cold start, 
changing the baud-rate param- 
eter and then restarting the 
system beyond the bootstrap 
(warm start), it is possible to use 
any terminal in the range of 110 
to 4800 baud. 

The baud-rate parameters are 
given in the manual, but infor- 
mation on how to initiate a warm 
start is harder to find. The 
following is the correct pro- 
cedure: Execute E000— RESET 
— ENter E270 87— Execute 50C 
(all in hex). When you Execute 
E000 your terminal will print gar- 
bage. When you EX 50C you will 
copy normally. The 87 entered at 
E270 is the 300 baud parameter. 

Please note that the Ex- 


ecuting and ENtering described 
above must take place from 
front-panel switches or from a 
keyboard that is interfaced to 
the computer and not from the 
terminal connected to the Disk 
Jockey I serial port. The soft- 
ware will not recognize the key- 
board input to the serial port un- 
til the baud rate of the terminal 
and that of the Disk Jockey are 
the same. 

This might require connecting 
the terminal first to its normal 
port and then to the disk con- 
troller port. In my case, I dedi- 
cated a switch on my computer 
control panel to switching the 
Model 43 between the SOL seri- 
al port and the Disk Jockey. 
None of this, of course, gives 
Discus I access to the video 
screen. Therefore, the first job 
that you will have for your new 
text editor and assembler will be 
to write I/O routines for your 
various peripherals. A great deal 
of information is given in the 
Discus I manual on how this is 
accomplished. 

I have long since written the 
required I/O subroutines and 
now have complete use of two 
keyboards, a printer and the 
video screen. When I have a 
cassette tape to read or write 
(very seldom), I still do it manual- 
ly, but this can be taken care of 
with software also, if desired. 

I had some trouble initially in 
generating new CP/M diskettes 
until I discovered that the CP/M 
master contains a program 
called INTLIZE, which records 
sector addresses on a blank 
disk. After running this program, 


S (filename) 

Save a file on disk with the name 
given 

L (filename) 

Load the named file into RAM 

GO (filename) 

Load and execute named file 

1 

List directory 

FS 

List the number of free blocks 
and directory entries 

U (filename) 

Unsave (erase) the named file 

T (oldfi!e)(newfile) 

Transfer the contents of one file 
to another 

TD (olddrive)(newdrive) 

Transfer files from one drive to 
another 

RN (oldname)(newname) 

Rename a file 

W (filename)(address) 

Change a file load address 

CD (newdrive) 

Change the default drive (normal- 
ly A) 

Table 1. General disk commands. 
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I haven’t had any further prob- 
lems along this line. I have not 
been able to find INTLIZE men- 
tioned anywhere in the CP/M 
manuals. As a no-cost option, 
my CP/M master came with 
BASIC-E recorded on it. This is a 
public-domain BASIC compiler 
that requires more than 20K to 
operate in. Due to the TDL Z16 
failure, I don’t have enough 
memory to run it yet, but I did 
buy a manual from Tarbell and it 
looks very interesting. 

Personal Conclusions 

I think that I have conveyed to 
you by now my satisfaction with 
my Discus l-ATE combination 
disk storage system. Although 
the advantages of the full-size 


disk over the mini have been 
covered elsewhere, let me recap 
them for you. The average 8-inch 
soft-sectored disk will store 
250,000 bytes of information, 
and the average mini about 
90,000. Thinker Toys claims that 
Discus I is also five times as fast 
as a mini. 

One other factor to take into 
consideration is the operating- 
system storage space required. 
I place about 40K bytes of sys- 
tem software on each disk, 
which leaves me 200K for files. 
On a mini this 40K would 
amount to almost half of each 
disk. I haven’t taken into ac- 
count double-density recording 
and double-sided disks because 
they would still give the advan- 


tage to the full-size disk. Since 
an average mini-disk system 
costs about 2/3 of what the 
Discus I does, I’ll let you for- 
mulate your own opinions on 
which is the better value. 

For added convenience I plan 
to add a second drive soon. 
Then I can leave the system 
operating software in Drive A 
and swap files between drives. 
This also makes it much easier 
to create backup files, a pro- 
cedure I strongly recommend. 

One extremely important fac- 
tor in customer satisfaction is 
factory or dealer response to 
problems. In this and previous 
dealings with George Morrow 
and Thinker Toys I have always 
come away with the feeling that 


they are very much concerned 
that you get your money’s 
worth. 

I’m glad that I decided on a 
disk system and I’m not sorry 
that I chose Discus I. The speed, 
convenience, power and price 
were all that I needed to con- 
vince me to buy. ■ 
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TRS-80 GLEVEL II 

and Disk ^Programs 

MULTIPLE REGRESSION 2.0— A disk based package of 
chained programs that permits model estimation using 
thousands of observations, user specified transforma- 
tions (write them in BASIC during execution). X-Y plots, 
formatted for screen or printer + all features of Multi- 

. pie Regression 1.0 $45.00 

LEVEL II I 6K PROGRAMS 

Multiple Regression 1.0 $29.95 

Linear Programming $29.95 

0-1 Programming $29.95 

Transportation Algorithm $29.95 

Heuristic Line Balancing $29.95 

Stat. Pack— medium, mode, mean (avg.. harmonic, 
geometric), variance, histograms. Tests (T.X^.F.) one 
variable regression, one and two-way ANOVA. . $9.95 

Differential equations— 6 methods $29.95 

Queuing Statistics $ 14.95 

LOWERCASE MOD — Includes excellent documentation 
+ all parts (nothing else to buy), compatible with Elec- 
tric Pencil $14.95 

Auiliblt in Disk add SS 
S C residents add 4*. sales lai 
Oreneai aiders add S5 lor shipping 


p.o. box 628 
charleston sc 
29402 
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SURPLUS ELECTRONICS 



IBM SELECTRIC 
BASED I/O TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 

• Tape Drives • Cable 

• Cassette Drives • Wire 

• Power Supplies 12V15A, 12V25A, 
5V35A Others, • Displays 

• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 
Many other items. SEND $1.00 FOR 
CATALOG. REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. INC. »xW16 
130 Northeastern Blvd. 

Nashua, NH 03060 

Phone orders accepted using 
VISA or Master Charge 
call 603-889-7661 



NEED HELP WITH TRS-80 MACHINE LANGUAGE ? 

SUPER MAP TO THE RESCUE I 

SUPERMAP contains hundreds and hundreds of 
comments and explanations arranged in a long 
detailed memory map. Documents keyboard, video, 
tape, LEVEL II commands and functions. SUPERMAP 
even reveals the mysterious reserved RAM areas. 
An -essential tool for the expert and a valuable 
guide for the beginner. 

NEVER BE LOST AGAIN WITH SUPERMAP. . .only $18.95 

PULLER SOFTWARE 
630 E. SPRINGDALE 

GRAND PRAIRIE, TEXAS 75051 t* F20 
Note: Texas residents add 95e for sales tax. 
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TEACH 

MICROPROCESSORS 
IN AUSTRALIA 



Will you be in Austrolio on sabbatical leave in 1960? 
Do you have experience in applying microprocessors 
to industrial control problems? 

Do you feel that you con get the message across 
about hardware, programming and applications to 
people from o wide range of backgrounds? 

During your stay in Austrolio. would you like to help a 
Community College consolidate its microprocessor/ 
computer courses? 

If your answers ore yes, we would like to hear from 
you. Write now ond tell us about yourself — and your 
expectations. 

Attention Mr. P. Byrne, 

The Principal, 

Preston Technical College, 

St. Georges Rood, ^P 77 

PRESTON. VIC. AUSTRALIA. 3072. 


FREE^ 

>' - °4& 

* SORCERER, „ ^ 


Z80 Processor 
Full-size ASCII Keyboard 
Calculator Style Numeric Pad 
8K RAM (up to 48K RAM 
Resident 4K Monitor ROM 
Interchangeable ROM Pacs 


Dual Cassette 10 
Serial and Parallel I 0 
30 x 64 Character Display 
240 x 512 Graphics Resolution 
64 User Defineable Characters 
S 100 Compatable 

^ C Llst Price 
$ 995. 


with 8K RAM 

Receive FREE Cassette Recorder Value $67 

with 16K RAM 1145. 

Receive FREE 12” Video Monitor Value S149 

with 32K RAM 1295. 

Receive FREE Monitor and Recorder Value $216 
with 48K RAM 1445. 

Receive FREE Monitor and Recorder 

PLUS Extended BASIC Value $265 
WE PAY ALL SHIPPING AND HANDLING CHARGES. 

Shipment stock to 30 days. Connecticut residents please add 7\ sales tax 

jvjjcao discount s&ayjcs 

198 General Lyon Rd., Eastford, CT 06242 

203-974-1214 »^M116 


TRS-80* APPLE ll**OWNERS 
‘*We (‘^ ( .jM qlyc'You $ nytitcf 

With i he INDIVIDUAL STUDY C ENTER you can teach 
yourself any subject you wish Whclher you are 6 or 60 we have 
tapes on subjects you want to learn Wnh the INDIVIDUAL 
STUDY CENTER you simply load the tape in and you can 
use it with a variety of activities. Du you like crossword puzzles’ 

Then use PUZZLER to learn French or Spanish Do you have 
a child who needs to learn spelling or do math exercises ’ Why not 
make studying fun* Use HOUSE ON FIRE and let your child 
study using your computer Our exciting activities have interest- 
ing graphics, involve the learner, and reinforce the right answer 
Does your teen-ager hate studying’ Let him try AROUND THE 
BALL PARK with history facts. 

The INDIVIDUAL STUDY CENTER contains : computer 
cassettes in a sturdy vinyl binder, and a manual with simple instruc- 
tions and descriptions of every activity BONUS -we include a 
blank cassette, a sample data tape and a special MAINTENANCE 
program that allows you or your child to prepare your own infor- 
mation subject tapes You only need to make a tape once and you 
can study the information with many different activities including 
the traditional matching and completion INDIVIDUAL STUDY 
CENTER only S3** .*#5 plus SI 50 postage and handling Tapes 
Guaranteed TYC SOFTWARE ,m ha, ,-*any prepared subject 
tapes. More being added daily 

STILL AVAILABLE-MIND-Slep I and 2-MEMORY IM 
PROVEMENT COURSE. Using graphics and good psychol- 
ogical techniques you can learn lo improve your ability to remem- 
ber lists of facts, or more derailed information Also included are 
techniques for remembering names and faces and listening skills. 

^C SOFTWARE ,m 40 Stuyvesant Manor Ceneseo. New York 14454 
SEND FOR JrCC BROCHURE TODAY! Jjg 


v* Reader Service — see page 227 


v* T69 
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Expanded TRS-80 
Disk Operations (Part 2) 


More on storing machine-language programs and on backing up “uncopyable” programs. 


Allan J. Domuret 
7825 Willowcrest Way 
Fair Oaks CA 95628 


P art 1 of this article de- 
scribed a simple procedure 
for saving a machine-language 
program such as the Electric 
Pencil on a TRS-80 disk. The 
problem we sought to solve in- 
volved the overlapping memory 
requirements of both the Pencil 
and the TRS-80 disk operating 
system (DOS). Normally, the 
TRS-80 DOS will not reliably 
load a machine-language pro- 
gram into its own overlapping 
memory area, but we overcame 
this problem with a simple 
block-move routine that we at- 
tached permanently to the Pen- 
cil program. 

After storing the Pencil with 
its attached block-move routine 
on disk, we then convinced DOS 
to load this modified Pencil pro- 
gram into an area of unused up- 
per memory and to execute the 
block-move routine. The block 
move then moves Pencil to its 
normal memory location, thus 
overwriting DOS but with no un- 
due consequences, and then 
performs a jump to Pencil’s ex- 
ecution address. In this way, 
Pencil can be loaded from disk 
rather than from the much 
slower cassette. 

It was also explained that the 
procedure could be generalized 
to virtually any other machine- 
language program. To prove this 
point, the following narrative 
will explain not only how to put 
Microchess 1.5 on disk, but it 


will also explain how to make a 
backup copy on cassette tape. 
This is no trivial task because, 
as most Microchess owners 
know, this program is well pro- 
tected to prevent copying. 

To repeat a moral imperative, 
the user is encouraged to make 
a backup copy of Microchess for 
his own use only and not to dis- 
tribute free copies among 
friends. The instructions pro- 
vided herein are intended for ed- 
ucational purposes only and not 
for pirating programs. 

Putting Microchess 1.5 
onto Disk 

Microchess owners are by 
now aware that the program 
comes in two parts: a bootstrap 
loader and the main program. 
The loader is short and accom- 
plishes essentially two things. 

1. It takes over the chore of 
loading the main part of the pro- 
gram instead of letting TRS-80 
ROM do the job. 

2. After the main program (the 
second part) is loaded into the 
computer, the first part then 
puts the ASCII characters that 
make up the game’s instruc- 
tions onto the screen. The ASCII 
characters themselves are ac- 
tually attached to the tail end of 
the main part of the program. 

In order to see what, in fact, 
happens during the actual pro- 
gram-loading process, start by 
powering up the TRS-80 to ini- 
tialize all memory locations. Be- 
cause of memory requirements 
for our operation, it will be 
necessary to work initially in 
Level II BASIC rather than in 
Disk BASIC, so disable your disk 


when powering up. Microchess 
resides in lower RAM. 

Proceed to load the first part 
of Microchess with the usual 
system command, file name and 
enter. When the loader is in and 
the recorder stops, do not load 
the second part ... not yet, at 
least. We want to examine the 
loader machine-language 
instructions using RSM2 as we 
did in Part 1. 

Get control of the TRS-80 by 
holding down the BREAK key 
and press the reset button. This 
procedure does not disturb the 
loader, which is residing some- 
where in memory. Our first task 
will be to locate this loader in 
memory. 

Next, load RSM2 as usual. 
The short bootstrap loader 
should still be intact in memory, 
and I happen to know from ex- 
perience that loading RSM2 
does not overwrite it. By search- 
ing through memory with the 
RSM2 ASCII or symbolic dump 
command (A or S, respectively), 
you should find the bootstrap 
loader starting at memory loca- 
tion 4FA1 hex. For the ASCII or 
symbolic dump procedures, 
refer either to the RSM2 docu- 
mentation or part 1. The first in^ 
struction should appear in Zilog 
mnemonics as follows: 

4FA1: 31 00 50 LD SP.5000 

The last Zilog instruction should 
read: 

4FED: C3 FD 41 JP 41 FD 

This jump to 41 FD is a jump to 
the Microchess execution ad- 
dress in the main program, and 
it is the last thing the loader 
does after it has served its pur- 
pose. After the jump, the loader 


is no longer used in the pro- 
gram. Write down the 41 FD ex- 
ecution address for later use. 

Before leaving the bootstrap 
loader, we need one more piece 
of information from it: Where in 
memory does it load the main 
part of the program? You will 
have to take my word for it with- 
out elaborate explanation that 
the loader instruction at mem- 
ory location 4FB1 contains the 
answer. It reads: 

4FB1: 21 CO 40 LD HL.40C0 

(It would be a good learning ex- 
ercise for the interested reader 
to trace through the logic of the 
short bootstrap loader and to 
determine how the above com- 
mand is interpreted as the start 
address of the main program.) 

Write down the 40C0 start ad- 
dress— again for later use. This 
40C0 address is where the first 
byte of the main program is 
loaded by the bootstrap loader. 
The start address is then incre- 
mented by the loader for each 
subsequent machine-language 
instruction until the entire pro- 
gram is loaded. We will verify 
this start address location for 
Microchess shortly by loading in 
the main program with the 
bootstrap loader and finding it 
in memory. Knowing in advance 
where to look obviously saves 
time. 

We are finished now with this 
preliminary examination of the 
bootstrap loader, so the next 
step is to get back to Level II 
BASIC in order to get back to the 
main part of the program. Do 
this again by holding down the 
BREAK key while pressing the 
reset button. Now load Micro- 


100 Microcomputing, November 1979 


chess in the usual manner in its 
entirety, but stop when the 
game instructions are displayed 
on the screen— do not activate 
the game with the Enter key 
after the program is loaded. 

With Microchess in memory, 
it is now necessary to get back 
to RSM2 without disturbing 
Microchess. The procedure is to 
again hold down the BREAK key 
while pressing Reset. Bypass 
the “Memory Size?’’ request and 
type System and Enter. Then 
perform a jump to the RSM2 ex- 
ecution address by typing the 
slash (/) and the execution ad- 
dress in decimal, which is 28308 
for the 16K version (see your 
RSM2 documentation). 

With RSM2 functional, you 
should be able to find the main 
program starting at 40C0. Don’t 
bother looking for the end ad- 
dress just yet. The reason is 
that, although the ASCII instruc- 
tion characters actually are con- 
tained in upper Microchess 
memory on the cassette tape, 
you won’t find them stored in 
RAM because they were put on 
the screen by the bootstrap 
loader without being stored in 
memory. Furthermore, Micro- 
chess has modified itself in the 
loading process so that what 
you see in memory with RSM2 is 
not what is actually on the cas- 
sette tape from which Micro- 
chess was loaded. Consequent- 
ly, we do not yet have all of 
Microchess in its originally pro- 
grammed form available to us in 
memory for duplicating pur- 
poses. 

Next, we must temporarily 
abandon the program as we just 
loaded it and load it again into 
another area of unused memory, 
using RSM2 this time so that it 
can be compared to what we 
loaded into memory location 
40C0. This second load will 
allow us to examine the pro- 
gram as it is actually recorded 
on tape. 

Set up the cassette recorder 
to read in the main part of the 
program again (bypassing the 
bootstrap loader), but to a dif- 
ferent area in memory. We will 
load this main program with 
RSM2 into memory starting at 
6504 hex rather than 6500 (which 
will be explained shortly). 

We will be accomplishing two 


important things with this re- 
peat loading process. First 
Microchess will be copied into 
memory by RSM2 with the 
original program and ASCII in- 
struction characters intact. In 
other words, RSM2 will copy 
Microchess into 6504 memory 
exactly (almost) as it is recorded 
on tape. Second, we will dis- 
cover a small quirk inherent in 
the RSM2 tape read program. So 
let’s tell RSM2 to read the tape 
into memory starting at 6504 
hex. The command is: 

R 6504 

Notice that the RSM2D R 
command is different from its R 
0 command. We use the R com- 
mand to read in Microchess be- 
cause Microchess is not a sys- 
tem program. Again, refer to 
your RSM2D documentation for 
additional explanation of the R 
and R 0 commands. 

After the main part of the pro- 
gram is fully loaded, it will be 
necessary to manually stop 
RSM2 from trying to read more 
data from tape by hitting the 
BREAK key. The reason for this 
is that although the bootstrap 
loader knows when to stop 
loading because of its own 
special coding, RSM2 does not 
know this esoteric termination 
code and so it keeps right on 
reading until it is told to stop or 
until it finds a familiar termina- 
tion character. It will be up to 
you to determine when the pro* 
gram is fully loaded, either by 
audio means or by correlating in 
advance the tape counter in- 
dices with the program length. 

Now for the RSM2 quirk. Us- 
ing the symbolic dump com- 
mand, notice the first four 
machine-language op codes for 
Microchess starting at memory 
location 40C0 (the real start ad- 
dress of Microchess as we ini- 
tially loaded it with the boot- 
strap loader). You should see, 
sequentially, the hex bytes 90, 
80, 20, 6E, 0A, 18, 00 and so on. 
At this point write down 90, 80, 
20 and 6E. We will need them 
momentarily. 

Next, perform the same sym- 
bolic dump starting at memory 
location 6504. Notice that start- 
ing at 6504 are the hex char- 
acters 0A, 18, 00, 15, etc. The 
first four hex bytes (90, 80, 20 


and 6E) are missing! This is be- 
cause RSM2 interprets these 
first four bytes as the start and 
end addresses of the program 
and does not put them into 
memory for us. It is necessary, 
therefore, to replace these first 
four hex bytes in the program, 
starting at 6500 hex. 

Now you know why I had you 
load the program at 6504 in- 
stead of 6500 hex. It was neces- 
sary to leave room for the miss- 
ing bytes, which we now have to 
replace. And you also know now 
why I hedged when I said that 
RSM2 loads the main program 


“almost” as it was originally re- 
corded on tape. 

The reason for this peculiarity 
in RSM2 operation can be ex- 
plained quite simply. A typical 
system tape has at its beginning 
a sync byte, A5, for getting the 
tape going properly, followed by 
the file name and the start ad- 
dress for the program. The re- 
mainder of the system tape is 
program data. But Microchess 
is not a system tape. Since the 
bootstrap loader knows where 
to load the main part of the pro- 
gram, the start address does not 
precede the program data as in 
a typical system tape. 

The RSM2 R command was 
designed to interpret the first 
two bytes of a non-system tape 
as the start address, and this it 
does even with Microchess. So 
RSM2 interprets the first two 
bytes, which are actually pro- 
gram data, as the start address. 
RSM2 uses these first two bytes 
for information only and does 
not store them in memory. 

If you refer back to part 1 of 
this article, you will notice that 
nothing was lost when we 
followed a similar memory-load- 


ing procedure with the Electric 
Pencil, but in that process we 
used the R 0 command. The first 
two bytes after the file name in 
this case were properly inter- 
preted by RSM2 as start-ad- 
dress information. 

To replace the four missing 
bytes in the program, use the 
RSM2 Edit Memory command 
by typing in: E 6500 and Enter, 
followed by 90, 80, 20 and 6E, hit- 
ting the space bar after each 
byte. With these four bytes prop- 
erly replaced in memory starting 
at 6500 hex, Microchess is now 
dormant here in its entire 


original form, except for its 
bootstrap loader, which we will 
not need. 

At this time you might want to 
view the ASCII characters resid- 
ing in upper memory starting at 
73E1, including the leading 
blanks. Note also that there is 
some ASCII text upward from 
6500. If you look back at the 
original program at 40C0, you 
will notice that these ASCII 
characters are not there. This is 
part of the dynamic loading pro- 
cess employed by the program. 

The upper-memory program 
as loaded by RSM2 should end 
at 77E0, including trailing 
blanks. Write down this end ad- 
dress. 

Displaying the ASCII Instruction 
Characters 

Since we will not depend on 
the bootstrap loader to display 
the ASCII instructions in our 
modified program, it will be nec- 
essary to devise our own means 
of accomplishing this. A block 
move will, again, serve our pur- 
pose. 

But an additional block move 
is also required to get Micro- 


Memory 

Op Code 

77E5 

F3 

77E6 

210065 

77E9 

11C040 

77EC 

01E012 

77EF 

EDB0 

77F1 

21E173 

77F4 

11003C 

77F7 

01FF03 

77FA 

EDB0 

77FC 

C3FD41 


Mnemonic 


Dl 

LD 

HL.6500 

LD 

DE,40C0 

LD 

BC.12E0 

LDIR 

LD 

HL.73E1 

LD 

DE.3C00 

LD 

BC.03FF 

LDIR 

JP 

41FD 


Comments 

;Disable Interrupt 
;Source Address 
;Destination Adrs 
;Byte Count 
;Move It! 

;ASCII Pointer 
;Screen Address 
;Byte Count 
;Move It To Screen 
;Go To Execute 


Table 1. Block-move instructions. 
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for the ■mS-80 from Micro- Mega 


CASSETTE CONTROL UNIT 

• Speed up your cassette tape handling • Pinpoint program locations on tape with an audible monitor • 
Get protection from recording and playback glitches resulting from ground loops • Eliminate the tedious 
plugging and unplugging of recorder cables. 

The Micro-Mega Cassette Control Unit does all this and more. You get inst 
manual control of the recorder at the flick of a switch. Want to find the 
beginning or end of a program ? Flick another switch and you'll hear it. All 
cables remain plugged in all the time. 

The Micro-Mega Cassette Control Unit does a lot to improve the appear- 
ance of your TRS-80 system, too. As shown, it’s in a 2 '/» " x 5” box which 
snuggles between the keyboard and your recorder. There is no need to 
move the recorder, and all cables come neatly into the unit. The Cassette 
Control Unit is tailored to the CTR-41 recorder, but may be used with most 
other recorders as well. 


CASSETTE CONTROL UNIT $37.50 

Add S 1.00 for postage and handling 

CPU MONITOR 

Ever find yourself with a blank screen wondering what your computer is up to ? The Micro-Mega CPU Monitor 
can tell you, for example: • It your CPU is in a loop with no exit. • When a long sort is nearing completion, 
or • If a key bounces during keyboard input. The CPU Monitor lets you listen to all CSAVEs and CLOADs 
and will help you quickly find the correct recorder volume setting. If you have an expansion interface, you 
will always know whether the real-time clock is on or off because you can hear it. 

The Micro-Mega CPU Monitor gives a voice to the Z-80 microprocessor in 
your TRS-80 by using AM radio circuitry to pick up the computational 
rhythms of the CPU, which are amplified and played through a loudspeaker 
The pickup unit of the CPU Monitor, shown at left in the photo, goes under 
your TRS-80 keyboard. It is connected by a 36" cable to the speaker and 
control unit, which includes an on/off volume control and an LED “ power- 
on " indicator. The Monitor is powered by an AC adapter, shown at right in 
the photo. No batteries are needed and no electrical connections to your 
TRS-80 are required. 

By listening to the CPU Monitor, you will soon become familiar with the "personalities "of the programs you 
run and whether they are executing in a normal way A dramatic use of the CPU Monitor is in the great 
enhancement which it provides for computer games. (See "Gaming Environment" below.) 

CPU MONITOR $47.50 

Add $2.00 for postage and handling 

THE GREEN-SCREEN 

The eye-plea sing Green-Screen fits over the CRT of your TRS-80 Video Display and gives you improved con- 
trast with reduced glare. You get bright, luminous green characters and graphics like those featured by very 
expensive CRT units. 

The Green-Screen is closely matched to the color and texture of the TRS-80 
Video Display and improves the overall appearance of your system. It is at- 
tached with adhesive strips, which do not mar your display unit in any way. 

The Micro-Mega Green-Screen gives improved video display visibility for all 
applications and is especially effective in creating dramatic, high-impact 
displays for computer games. (See “Gaming Environment ” below.) 

THE GREEN-SCREEN $11-50 

Add $1.00 for postage and handling 

THE ULTIMATE STAR TREK PACKAGE 

Tired of trivial computer games? This complete Star Trek package will provide you with endless fascination 
and challenge. In addition to the program cassette, it includes comprehensive instructions, a pad of 
" Voyage Log" record sheets, and a free-standing “ Torpedo and Maneuvering Chart. " ■ 

The package is built around the latest version of Lance Micklus' incom- 
parable Star Trek III, a 13,000 byte program with a host of subtle and imag- 
inative features, which include numerous dynamic and spectacular graphic 
displays. Star Trek III puts you in command of the Enterprise cruising in a 
galaxy of 192 quadrants filled with uncharted hazards, including hostile 
Klingons, pulsars, and black holes. You have at your disposal scanners, 
various weapons and defense systems, on-board computers, and a loyal 
crew. (You will need them all to survive the Klingons.) 

Your mission is to rid the region of Klingons and to locate five inhabitable planets, all within 300 stardays, 
before returning to Star Fleet Headquarters where your overall effectiveness as a starship commander will 
be scored. High scores are possible only with careful planning and effective battle tactics. The " Voyage 
Log " sheets will guide your strategy, and the "Torpedo and Maneuvering Chart" will give you a vital edge in 
combat. (When you engage three Klingon ships you can’t afford to miss.) 

STAR TREK PACKAGE (for Level II, 16Konly) $22.50 

Add $1.00 for postage and handling 

CREATE YOUR OWN SPECTACULAR 
GAMING ENVIRONMENT [and save S5.00] 

The Enterprise is in battle trim with deflector shields at full power As her captain, you are taking her into 
combat. The battle-stations siren rings in your ears and "CONDITION RED" flashes on your monitor screen. 
You call for warp drive and key in the coordinates of the quadrant where your scanners have detected Kling- 
on ships. As you select the warp factor, you hear the reassuring clicking of your navigational gear as it ac- 
tivates the warp drive. 

Suddenly, you break out of hyperspace and your monitor displays the chilling sight of three Klingon Battle 
Cruisers floating on your screen! Their evil shapes glow In luminous green against the black void of space. 
Moments later, you hear the characteristic rasping sound of Klingon laser weapons, and, as you watch, 
high-energy beams come knifing toward the Enterprise in succession from each of the Klingon ships. 

You have been hit! You hear the dismal sound of the damage control alarm as "DAMAGE TO WARP DRIVE" 
and “DAMAGE TO PHASERS" flash on your screen. The Klingons have stopped firing! The Enterprise is 
crippled, but your best weapon is still intact, and it's your turn now! You key in the command tor photon 
torpedoes. As your screen again displays the position of the Klingon ships, you select a firing vector from 
your torpedo chart and key it in. Now you hear the buzz of your photon torpedo as you see it speeding toward 
a Klingon ship. It strikes him dead-center! As you watch, the Klingon Battle Cruiser disintegrates, accompa- 
nied by a satisfying crackling sound. 

Does the above scenario sound far- fetched? Not at all. Its a small sample of what you will experience with 
Micro-Mega s Gaming Environment, which consists of • The STAR TREK PACKAGE • The GREEN 
SCREEN and • The CPU MONITOR. The fast paced and dynamic action reflects the superb Star Trek III pro- 
gram together with the "Voyage Log " and "Torpedo Chart" of the Star Trek Package All of the unique 
graphic displays are greatly enhanced by the Green-Screen. Finally, the uncanny sound effects are pro- 
duced by the CPU Monitor, which faithfully picks up the FOR, NEXT loops and other CPU patterns, which 
create the distinctive siren sounds that accompany the ALERT and DAMAGE messages along with the 
harsher notes of the weapons salvos. Once you've tried it, you won't any longer be satisfied with silent com- 
puter games. 

Remember that with the Gaming Environment you also get all of the other excellent features of the CPU 
Monitor and the Green-Screen for non-gaming applications. You also save $5.00 off the combined cost of 
the individual items. 

GAMING ENVIRONMENT $ 76.50 

Add $3.50 for postage and handling 


Terms: Check or money order, no CODs or credit cards, please. Add amount 
shown for postage and handling to price of the item. All items shipped within 48 
hours by first class or priority mail. Virginia residents, add 4 % sales tax. 
is M54 


Micro- Mega ■ P.O. Box 6265 • Arlington ,Va 22206 






chess to its proper memory at 
40C0. Hence, we will have to put 
two block-move routines on the 
tail end of Microchess in upper, 
unused memory. Let’s put these 
block-move routines at unused 
memory starting at 77E5 hex. 
The pair of block moves to get 
the job done is shown in Table 1 . 

By now it should not be nec- 
essary for me to provide a 
lengthy explanation of the 
block-move instructions. It 
should suffice to state that for 
each of the two moves, HL 
points to the source address, DE 
points to the destination ad- 
dress, BC provides a byte count 
and LDIR accomplishes the 
block move. 

The first block-move routine, 
which starts at memory location 
77E5, moves the program into 
position, and the second block- 
move routine, which starts at 
memory location 77F1, puts the 
ASCII instruction characters on 
the screen. The screen is mem- 
ory mapped, and ASCII char- 
acters are displayed by loading 
them to memory locations 3C00 
to 3FFF hex according to the ap- 
propriate location on the screen. 

To attach the pair of block 
moves to Microchess with 
RSM2, use the Edit Memory 
command again. Type the com- 
mand: 

E77E5 

Then, continue by entering the 
machine-language op codes, 
starting with F3, 21, 00, 65, etc., 
pressing the space bar after 
each entry.'When finished, get a 
symbolic dump with the RSM2 S 
command starting at 77E5. The 
Zilog mnemonics should read 
exactly as shown in Table 1, ex- 
cept for the comments. If they 
don’t, correct your error(s) be- 
fore proceeding. 

Putting Microchess on Tape 
and Disk 

Now for the moment we’ve 
been waiting for! Make a Chess 
system tape with RSM2 by typ- 
ing: 

P 6500 77FF 77E5 

RSM2 will then ask for a name. 
Give it Chess, or whatever you 
prefer, but keep it down to six 
characters. Prepare the recorder 
before entering the file name. 
When the recorder stops, you 


will have a normal system tape 
that can be duplicated with 
available system duplicating 
programs. (If you don’t have a 
machine-language system dup- 
licating program, you can order 
one from me for $8.00, guaran- 
teed to load and run.) Of course, 
you can make as many extra 
copies as you like with RSM2. 

Before putting Chess onto 
disk, you can verify the accuracy 
of your work by telling RSM2 to 
“G 77E5” (Go to 77E5 and ex- 
ecute). The Chess game direc- 
tions should appear on the dis- 
play almost instantly. Pressing 
Enter again will activate the 
chessboard and game. If you do 
not get this result, hold down 
the BREAK key and press Reset. 
Then call up RSM2 again with a 
system command, followed by 
the slash and the RSM2 decimal 
execution address (61076). Find 
your error and make another 
Chess system tape before pro- 
ceeding. 

To put Chess on disk, bring up 
DOS and then call up the 
Tapedisk program. Load the 
Chess tape with the Tapedisk C 
command. 

Prepare a disk and give the 
following instruction to 
Tapedisk: 

F CH ESS/CM D:0 6500 77FF 77E5 

You can, of course, assign a dif- 
ferent file name and/or disk 
drive if desired. And, as usual, 
6500 is the start address, 77FF 
is the end address, and 77E5 is 
the execution address. That’s all 
there is to it. You can now load 
Microchess 1.5 from disk rather 
than from cassette. 

Although manipulating Micro- 
chess was a bit complex, it just 
goes to prove that a little time 
and patience can solve many 
complex problems. I feel a bit 
guilty about telling the world 
how to copy Microchess, but I 
also feel a responsibility to 
share knowledge with others. 
And with what you learned here, 
it should be possible to put your 
other prized machine-language 
programs on disk within the 
confines of available memory. 
You should also be able to make 
a backup copy of just about any 
machine-language program 
with what you learned here and 
a little thought.* 
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Business 

& 

Application 

Software 

Available 

• Client Billing 

• A/R • A/P 

• Gen . Ledger 

• Inventory 

• Payroll 

• Mailing List 

• File Handling 

for 

TRS-80 APPLE 
& 

OTHERS 

Call or Write for Details 






TRS-80 

r 


PROGRAM 


DESCRIPTION 


> 

"C 


GALACTIC BLOCKADE RUNNER 
SCI-FI GAME SAMPLER 
R/T LUNAR LANDER 
MICRO-TEXT EDITOR 
OTHELLO III 
AIR RAID 
MICRO-CHESS 
BRIDGE CHALLENGER 
APPLE 21 

STAR WARS/SPACE MAZE 

RENUMBER 

DISK RENUMBER 

PILOT 2.0 

PILOT 3.0 

APPLE TALKER 

APPLE LIS’NER 

T1C-TAC-TALKER 

SYSCOP 

ANDROID NIM-2 
SNAKE EGG 
LIFE 2 
DCV-1 

MUSIC MASTER 
DISK MUSIC MASTER 
TRS-80 CP/M 


• AN EXCITING SPACE WAR GAME WITH GRAPHICS 

• 3 GAMES- LUNAR LANDER— STAR MONSTER— SPACE BATTLE 

• A REAL TIME LUNAR LANDER WITH GRAPHICS 

• FORMAT TEXT— SAVE & LOAD TO TAPE— OUTPUT TO PRINTER 

• A STRATEGY BOARD GAME-PLAY AGAINST COMPUTER OR OTHERS 

• A REAL TIME, ARCADE TYPE SHOOTING GAME IN MACH. LANG. 

• PLAY CHESS WITH YOUR COMPUTER- VARIOUS LEVELS OF DIFF. 

• DON’T WAIT FOR OTHERS TO PLAY— YOUR COMPUTER’S READY 

• BLACKJACK WITH HIRES GRAPHICS 

• SCI-FI GAMES FOR THE APPLE 

• RENUMBER YOUR BASIC PROGRAMS— RENUMBERS EVERYTHING 

• SAME AS ABOVE, BUT ON DISK 

• THE EDUCATIONAL LANGUAGE, IN MACH. LANG.— INC. EDITOR 

• THE DISK VERSION OF THE ABOVE 

• YOUR APPLE SPEAKS! NO NEW HARDWARE REQUIRED 

• SPEECH RECOGNITION THE EASY WAY— GREAT WITH THF. TALKER 

• TIC-TAC-TOE USING SPEECH SYNTHESIS AND RECOGNITION 

• MAKE BACKUP TRS-80 SYSTEM TAPES THE EASY WAY 

• GAME OF NIM WITH ANIMATED ROBOTS AND SOUND 

• A BETTING GAME WITH ANIMATED SNAKES AND SOUND 

• 100 GEN. PER MIN LIFE & BATTI F OF LIFE W/ANIMATION & SOUND 

• PUT SYSTEM TAPES ON DISK EVEN IF IN SAME MEM AS DOS 

• ENTER SHEET MUSIC-THE TRS-80 THEN COMPILES & PLAYS IT 

• SAME AS ABOVE BUT ON DISK W/MANY SELECTIONS 

• OPENS UP THE WHOLE WORLD OF CP/M SOFTWARE TO THE TRS-80 














$ 9.95 
$ 7.95 
$ 7.95 
$ 9.95 
$ 7.95 
$ 14.95 
$ 19.95 
5 14.95 
$ 9.95 
$ 12.95 
$ 14.95 
$ 19.95 
S 14.95 
$ 24.95 
$ 15.95 
$ 19.95 
$ 19.95 
$ 9.95 
$ 14.95 
$ 14.95 
$ 14.95 
$ 9.95 
$ 14.95 
$ 24.95 
S150.00 


10% OFF IF YOU ORDER 3 SOFTWARE PACKAGES OR MORE 


SEND FOR FREE CATALOG— GIVE TYPE O 


COMPUTER 


TO ORDER BY PHONE OR FOR DEALER INFO— CALL— (617) 682-8131 
ADD 75c SHIPPING & HANDLING • MASS. RESIDENTS ADD 5% SALES TAX 
MAD HATTER SOFTWARE • 900K SALEM RD • DRACUT, MA 01826 
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CD 
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SD 
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CD 


AVAILABLE FROM THESE FINE MICRO COMPUTER DEALERS 


CAPITOL COMPUTER SYSTEMS 
3396 EL CAMINO AVE 
SACRAMENTO CA 9SS2I 

TRS-80 SOFTWARE EXCHANGE 
17 BRIARCLIFF DR 
MILFORD NH 03055 

OP AMP TECH BOOKS 
1033 N. SYCAMORE AVE 
LOS ANGLES CA 90038 


COMPUTER CABLEVISION. INC 
2617 42ND ST NW 82 
WASHINGTON DC 20007 

KENNETY SYSTEMS 
74 BROAD ST 
LYNDONVILLE VT 05851 

ADVANCED COMPUTER PRODUCTS 
1 3 10B l ETINCiFR 
SANTA ANA CA 92705 


HOBBY WORLD ELECTRONICS 
19355 BUSINESS CENTER DR. 86 
NORTH RIDGE CA 91324 

AUGUST AUTOMATION 
28 MILK ST. 

WESTBORO MA 01581 

THE CPU SHOP 
39 PLEASANT ST 
CHARLESTOWN M A 02129 


JAJ ELECTRONICS LTD 
28 COLLINGTON AVE. 
BEXHILL-ON-SEA. E. SUSSEX. ENG. 

COMPUTER VILLAGE 
931 SW 87TH AVE. 

MIAMI FL 33174 

L. C. SALES 

100 HINCHEY AVE. 8705 

OTTAWA. ONT . CAN. KIY4L9 


i/ 0 Reader Service— see page 227 
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The Best for Less 


In conjunction with SSM, Jade offers a video board for under $120. 


Ken Hopkins 

430 College Park Dr. 

Monroeville PA 15146 


O ne day, while flipping 
through my November 
1977 issue of Kilobaud , I saw an 
advertisement for the Jade Vid- 
eo Interface . . . only $89.98. (As 
of December 1978, the price 
has gone up to $117.95.) The 
price intrigued me, so I quickly 
picked up the phone and dialed 
their toll-free number to find 
out how they could sell a video 
interface for such a low price. It 
turns out that Jade buys bare 
boards from a manufacturer (in 
this case, SSM— formerly Solid 


State Music) and sells them 
along with Jade’s own parts as 
kits. This way you get almost 
the same product as you would 
get if you bought the manufac- 
turer’s kit, only it costs less. I 
immediately placed my order. 

A few days later, my video kit 
arrived! Hurriedly I rushed into 
the house to examine my prize. 
After opening the box and in- 
specting the contents, I made 
arrangements with a friend to 
take pictures of the assembly 
and debugging process. 

The kit was well packed in 
Styrofoam chips to prevent 
damage. Parts were packaged 
in small plastic bags, which, in 
turn, were packaged in a single 
large plastic bag. The memory 
chips, as well as the character 



Photo 1. Assembly. 


generator chip, were inserted 
into black conductive foam to 
prevent static damage. All 
other ICs were inserted into 
Styrofoam. A quick check of 
the parts list proved everything 
was in order. 

Assembly 

Before pulling out my solder- 
ing iron, I cut a piece of Mason- 
ite to 6 by 10 inches— the exact 
size of an Altair-compatible 
board without counting the 
edge contacts. I then checked 
out the height of the 1C sockets 
—the 16-pin sockets were the 
smallest, followed by the 14-pin 
and finally the 24-pin sockets. I 
mounted all of the 16-pin sock- 
ets on the PC board and placed 
the Masonite over the sockets. I 
then secured the PC board and 
the Masonite together with 
heavy rubber bands. This made 
a good tight fit and held the 
sockets securely. 

Now I began the soldering 
process. I have found it best to 
assemble boards using a 
lighted magnifying glass as in 
Photo 1. This allows you to see 
your mistakes as you make 


them. Another advantage of us- 
ing the lighted glass is that the 
flux smoke does not get into 
your eyes. With all of the sock- 
ets held in place it was a simple 
matter to solder all of the pins, 
row by row; it went very quickly. 
This process continued with 
the 14- and 24-pin sockets each 
in turn. 

From there I followed the 
SSM instructions. Remember: 
If you put this kit together, do 
not mount the power resistors 
until after the voltages have 
been checked out. I had one 
bad 5 volt regulator that re- 
quired replacing. Fortunately, I 
had one on hand; Jade sent a 
replacement at no cost. 

The video connectors sup- 
plied by Jade must be cut to 
size in order to f it on the board. I 
bent mine at right angles to 
match the photograph of the 
completed board (on instruc- 
tion sheet). This required trim- 
ming excess off the connector 
to allow the computer’s cover 
to close. (The video connectors 
supplied with SSM kits are pre- 
cut and sized to fit on the board 
without any modification.) 


000 

000 

001 

001 

000 

LOOP1 LXI B,1 

set counter increment 

000 

003 

041 

000 

374 

LXI H, 374000 

starting address 

000 

006 

333 

377 


IN 377 

input sense switches 

000 

010 

167 



LOOP2 MOV M,A 

move into display memory 

000 

011 

011 



DAD B 

add increment 

000 

012 

332 

000 

000 

JC LOOP1 

if carry— start over 

000 

015 

074 



INR A 

increment character 

000 

016 

303 

010 

000 

JMP LOOP2 

move next location 






Table 1. 
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Testing and Debugging 

Testing should be done on a 
proven video monitor; then af- 
ter ascertaining that the board 
works, you might be able to use 
a converted black and white 
television. In my case, the only 
video monitor available was a 
7-foot Advent television. A 
week later I acquired a Viatron 
monitor (a lot of these are 
showing up in the surplus mar- 
ket). 

After hooking the monitor 
and computer together, I turned 
the computer on ... it worked! 
A random sequence appeared 
on the screen. At this point all 
of the switches located in the 
upper right-hand corner of the 
board were in the off position. 
Counting across, 32 characters 
were present; counting down, 
there were 16 lines. Both were 
as they should be; everything 
was in order so far. 

Turning the GRAH switch to 
the on position, I blanked out 
all of the black-on-white char- 


acters; it didn’t look right but I 
continued my test. Turning the 
64CL switch to the on position 
caused the display to jump to 
64 characters per line. 

Alright, what was wrong with 
the graphics? They are sup- 
posed to look different from 
each other. The assembly man- 
ual says the graphics are gener- 
ated by the pair of 74150s. 
Looking over the board for 
solder bridges, I found the prob- 
lem. Somehow, I missed two 
pins in my soldering— the 5 volt 
input pin on both 74150s. (I’m 
only a programmer, not an elec- 
tronic wiz.) 

After I soldered the two pins 
and plugged everything back 
together, everything worked. 

I tested the character gener- 
ator and memory with a simple 
test program (see Table 1). Set 
all switches to the off position 
(assuming there is no other 
memory at the top IK of mem- 
ory space). Load the program 
and start at location 000 000. 
The screen should look like 


If the user wishes to add additional screen blanking for the read and write access to the 
VB1B, some traces will have to be cut and added to the board. The periodic white and 
black dots generated during computer access will all become black with this modifica- 
tion of the VB1B. 

Parts needed: 1— 2.7k Ohm, 1/4 W resistor 

1—0.0033 uF disk capacitor 
1— 1N270 germanium diode 
1— wire, 26 to 30 gauge 
1— sharp knife 
1— 14-pin socket (optional) 

1— shrink tubing, 1/8 DIA. 

Prodecure: 

First the hard part— 

1. Remove U13 from its socket. 

2. Carefully pry up on the middle of each end of the socket of U13 and remove. 

3. Slide out the plastic solder shield that is between the socket’s pins. 

4. Cut the trace between U13, pin 4 and U13, pin 10. Try not to damage (bend) 
the socket’s pins. 

5. Carefully put the plastic socket cover back on U13, or replace the socket 
pins with a new socket for U13. 

Next cut- 

6. Locate the socket for U8. 

7. On the front side of the board, U8, pin 9 has one trace going to the right and 
down at an angle, which connects to U18, pin 8. 

8. Cut this trace open somewhere along its length. 

9. Cut the trace on the back between U13, pin 13 and U13, pin 10. 

10. Cut the trace on the back between U13, pin 10 and U22, pin 15. 

Now some jumpers (backside on board) — 

11. Connect a jumper from U4, pin 11 to U10, pin 13. Input a hex inverter. 

12. Connect a jumper from U13, pin 4 to U13, pin 13. 

13. Connect a jumper from U13, pin 10 to U8, pin 9. 

14. Connect a jumper from U13, pin 13 to U22, pin 15. 

Add some parts (backside on board) — 

15. You will have four connections made at U8, pin 9 after adding parts, so dress 
the parts connections carefully. 

16. Connect a 2.7k Ohm resistor from U8, pin 16 to U8, pin 9. (See Ex. 1.) 

17. Connect a 0.0033 uF capacitor from U8, pin 9 to U8, pin 8. (See Ex. 1.) 

18. Connect a 6.75 inch wire to the anode (end without a band) lead of the diode. 
Add an insulating sleeve over the connection, if available. (See Ex. 2.) 

19. (Connect the cathode (banded end) lead of the diode to U10, pin 12. (See Fig. 
2.) 

20. Connect the other end of the 6.75 inch wire to U8, pin 9. 

Last— 

21. Insert 1C U13 back into its socket. 

Fig. 1. Additional screen blanking for VB1B. 



Photo 2. Completed video board. 


Photo 3 with 32 characters per 
line, except with a lot of 
“snow.” The computer and the 
display share the memory; only 
one can access the screen at 
any given time and the comput- 
er is the boss. As a result, the 
screen is blanked when the 
computer is using the memory. 
The test program accesses the 
memory as fast as possible. If 
you press STOP on the comput- 
er’s front panel, the snow will 
go away. 

To eliminate the annoying 
“snow,” SSM has come out 
with a modification circuit. This 


modification (Fig. 1) requires 
three additional components 
and some wire and requires cut- 
ting traces on the PC board. I 
made the mod to my board us- 
ing parts from my scrap box. In- 
stead of having random black 
and white speckles, all speck- 
les are black— that way you 
don’t see them when displaying 
white characters on a black 
background. The mod really im- 
proves the picture, and I recom- 
mend it to all users. 

Pushing the 64CL switch to 
the on position will increase the 
line to 64 characters, and the 



Microcomputing, November 1979 1 05 


1 06 Microcomputing, November 1979 


291E 

11 

E9 

29 

0350 


LX I 

DfCTABLE 

SET TABLE ADDRESS 

2921 

CD 

61 

29 

0360 


CALL 

CSEARC 

SEARCH FOR COMMAND 

2924 

CA 

28 

29 

0370 


JZ 

CHAR 

SEE IF IT IS A CHARACTER 

2927 

E9 



0380 


PCHL 


DO COMMAND 

2928 

El 



0390 

CHAR 

POP 

H 

RESTORE CURSOR POINTER 

2929 

70 



0400 


MOV 

M»B 

MOVE CHARACTER TO DISPLAY 

292A 

23 



0410 


INX 

H 

INCREMENT CURSOR 

292B 

7C 



0420 


MOV 

An H 


292C 

FE 

FC 


0430 


CPI 

0FCH 

B0TTM OF SCREEN? 

292E 

CA 

34 

29 

0440 


JZ 

WHOLE 

IF YES-SCROLL SCREEN UP 

2931 

C3 

3D 

29 

0450 


JMP 

V1DRET 

TURN CURSOR BACK ON 

2934 

26 

F F< 


0460 

WHOLE 

MVI 

H > LINE 


293A 

7D 



0470 


MOV 

ArL 


2937 

F6 

CO 


0480 


OR I 

0C0H 

SET TO BEGINNING OF LINE 

2939 

6F 



0490 


MOV 

L» A 


293A 

CD 

4C 

29 

0500 


CALL 

SCROLL 

SCROLL PAGE 

293D 

7E 



0510 

VIDRE 

MOV 

ArM 

GET CHARACTER 

293E 

E6 

7F 


0520 


ANI 

7FH 

MAKE SURE CURSOR IS OFF 

2940 

C6 

80 


0530 


ADI 

80H 

TURN ON CURSOR 

2942 

77 



0540 


MOV 

M, A 


2943 

22 

OF 

29 

0550 


SHLD 

PNTR 

SAVE CURSOR ADDRESS 

2946 

FI 



0560 


POP 

PSW 

RESTORE REGISTERS 

2947 

Cl 



0570 


POP 

B 


2948 

D 1 



0580 


POP 

D 


2949 

El 



0590 


POP 

H 


294A 

78 



0600 


MOV 

A»B 


294B 

C9 



0610 


RET 



294C 




0620 

i 




294C 




0630 

» SCROLL SCREEN SUBROUTINE 


294C 




0640 

; 




294C 

E5 



0650 

SCR0L 

PUSH 

H 

SAVE REGISTER FROM HARM 

294D 

11 

00 

F8 

0660 


LX I 

D»T0P 

SET MOVE ADDRESSES 

2950 

21 

40 

F8 

0670 


LXI 

HfTOP+64 


2953 

7E 



0680 

ROLL 

MOV 

Af M 


2954 

12 



0690 


STAX 

D 


2955 

36 

20 


0700 


MVI 

hf' ' 

REPLACE WITH SPACE 

2957 

13 



0710 


INX 

D 

INCREMENT TO NEXT LOCATION 

2958 

23 



0720 


INX 

H 


2959 

7C 



0730 


MOV 

A»H 


295A 

FE 

FC 


0740 


CPI 

B0TTM 


295C 

C2 

53 

29 

0750 


JNZ 

ROLL 

N0-R0LL AGAIN 

295F 

El 



0760 


POP 

H 

YES-RESTORE REGISTERS 

2960 

C9 



0770 


RET 



2961 




0780 

t 




2961 




0780 

i 




2961 




0790 

» CHARACTER SEARCH ROUTINE 


2961 




0800 

? TABLE 

IN DE 

-FUNCTION ADDRESS RETURNS IN HL IF MATCH 

2961 




0810 

; 




2961 

1A 



0820 

CSEAR 

LDAX 

D 

GET CHARACTER FROM TABLE 

2962 

B7 



0830 


ORA 

A 

END OF TABLE? 

2963 

C8 



0840 


RZ 

YES-RETURN (A=0 INDICATING NO MATCH) 

2964 

B8 



0850 


CMP 

B 

MATCH? 

2965 

13 



0860 


INX 

D 


2966 

CA 

6E 

29 

0870 


JZ 

CF0UND 

YES-FOUND 

2969 

13 



0880 


INX 

D 

NO-BYPASS AND LOOK AGAIN 

296A 

13 



0890 


INX 

D 


296B 

C3 

61 

29 

0900 


JMP 

CSEARC 


296E 

1A 



0910 

CF0UN 

LDAX 

D 

GET FUNCTION ADDRESS 

296F 

6F 



0920 


MOV 

Lr A 


2970 

13 



0930 


INX 

D 


2971 

1A 



0940 


LDAX 

D 


2972 

67 



0950 


MOV 

H» A 


2973 

C6 

07 


0960 


ADI 

Af 1 

SET MATCH FOUND INDICATOR 

2975 

C9 



0970 


RET 



2976 




0980 

; 




2976 




0990 

»F0RM 

FEED FUNCTION 


2976 




1000 

i 




2976 

El 



1010 

CLEAR 

POP 

H 

CLEAR ENTIRE SCREEN 

2977 

21 

00 

F8 

1020 


LXI 

Hf TOP 


297 A 

36 

20 


1030 

CLR1 

MVI 

Mf ' ' 


297C 

2 5 



1040 


INX 

H 


297D 

7C 



1050 


MOV 

Af H 


297E 

FE 

FC 


1060 


CPI 

B0TTM 

BOTTOM OF SCREEN? 

2980 

DA 

7A 

29 

1070 


JC 

CL.R1 

NO-KEEP CLEARING 

2983 

21 

00 

F8 

1080 

HOME 

LXI 

H f TOP 

SET CURSOR TO HOME 

2986 

C3 

3D 

29 

1090 


JMP 

VIDRET 


2989 




1100 

i 




2989 




1110 

t CARRIAGE RETURN FUNCTION 


2989 




1120 

; 




2989 

El 



1130 

CR 

POP 

H 

MOVE CURSOR 

298A 

7D 



1140 


MOV 

ArL 

TO BEGINNING OF THE LINE 

298B 

E6 

CO 


1150 


ANI 

0C0H 


298D 

6F 



1160 


MOV 

Lf A 


298E 

C3 

3D 

29 

1170 


JMP 

VIDRET 


2991 




1180 





2991 




1190 

f LINEFEED FUNCTION 



z ro 

CQ 

o o 
o N 3 

CL © 


O — 
CT 

CD < 

3 © 


o 

ro 


ct 

0 

< 0 


3 

CO 


3 H 

CD 3- 


i § f 
© ^ 
CT Q. 
CD - 


~ 0 
*< C 
0 

CO CT 
C CD 

cr o 

co ^ 


8 5 


3 E 
3 <5f 
^ o 

CT 

^ CD 

O g; 
*7 'c 


Cl 2 1 
® A 

zr. "< 
o 

» O 
C 

_ 

“* CT 
CD — 

a S' 


CD O 
D C 

S 2 

cr 

CO 0 


3 CD 

§! 

o zr 

CD 

O § 

3 2 

CD CD 
© 8 - 

^ § 

3- Q. 

0 

5 £ 

1 s- 


ct — 
0 co 
ct_ 

> 0) 
CO < 

= i 

o — 
cr 
CD 0 

3 co 

o 3 - 

a 1 

CO -■ 
3 

5‘ <° 

o- £ 

o 


3 g 


$ E 

CD 

3- O 


cr 

0 


ct «> 3 y zr 


» § 


CQ 


If 

$ 

0 ct 
0 

O 3 
3" 

0 CT 

5 © 

g ct 

0 o 


5 • 3 = 

6 ® 

■2 3 

0 O 


3 © 

V£ 

cn co 

3T 
O 
$ 
3 

cr 


j* ??; 

8 | 

Z > 

o — 

3 z 

jj 

3 > 


O 
O 
O 

g. 

3- O 
c zr 
0 0 
3 

0 CQ 


5-. y ' 2 o 3 ® 


0 

Q. 

0* 

ct 

0 

o 

0 

3 


cr -o 

§ | 
CL 0 
co cr 

oo ^ 

CD ^ 

w 0 
0 0 
C CL 

0 O 

° © 
0 = 

0 3 
0 © 

S o 


ct o 

o H 
cr 0 
0 © 


*< $ 
O 0 
O' < 


0 


ro 


0 o 
3 ro 
cl © 
0 0 


© CD 
© 0 


O VC 0 0 0 


0 <© 
< 0 
O CT 


c 

DO 0 
VC CT 
0 


ct 
ct 

= 3* 

O-^ 

0 


0 


"0 

3- CL 

a © 

o ■© 
3 ^ 
o 0 

0 CL 
3 ' 


cr ^ -i 
0 v: 3 


0 

o 

0 

0 

0 

3 

*< 

ct 

o 

CT 

0 

3 

< 

o 

c 

3 

co’ 


0 


ct g 
0 ’ 
o 
0 
3 

CT 

0 


O 
CT 
0 0 
0 © 
3 — 

s 2. 

3.' 3 
3" 0 

CT | 

0 3- 

3 
0 


0 Q. 
O O 
0 $ 
0 3 

3 - 

T> -± 
CT O 

o £ 

O 

cn Q 
-r" 0 

C/> 

0 $ 


0 0 

q $ 

0 3 

0 o 


i SS - 


0 — . 
CT =r 
0 0 


CT 0 o 3 


*< ~ 
O ~ 


CT CT 
0 0 


3 CT © 


— 0 
CT C 3. 

0 3- 

— 0 

O ^ 


CT §. O' 
0 = 0 
© 0 
$ ^ Q. 


0 CT CT 
0 0 0 


< -Q 

5! c 


O 

0 

1 s 

3. 3 

0 o 

Q. 3 


zr Q m 


60 0 Q 


CT 

O 

0 

Q. 

0 

3 

CL 

Q. 

0 ' 

O 

c 


©0m 
O "O =» 

q 0 0 

P O 

_ 3i $ 

^ g ct 

o ^ ^ 

3 “ CT 
0 0 0 


l_S 

ls% 

0 < 

< 0 © 
0 0 


CL Q. 


§ I 

3 -o 

cr o 

0 CT 


0 VC 
X O 
CT C 

Is 


o 

CT 

0 

3* 


ct © =r. g 


3 cl © 0 

i 1 3 ft 

=> 0 


0 CQ 
CL 0 


CL 

00 < 
0 C © 

s? a 


W o 

0 O 


CT 0 

W ' CT 
< 0 

w ^ 

O 0 


$ CT 
”• 0 
CT CQ 

al 

ct 

0 o’ 

3 “ 
a •? 


3 

0 CQ 
0. 0 




Microcomputing, November 1979 1 07 


2991 




1200 





2991 

El 



1210 

LF 

POP 

H 

MOVE AHEAD 64 LOCATIONS 

2992 

01 

40 

00 

1220 


LXI 

B 1 64 

AND CLEAR LINE 

2995 

09 



1230 


DAD 

B 


2996 

7C 



1240 


MOO 

A f H 


2997 

FE 

FC 


1250 


CPI 

B0TTM 

BOTTOM OF SCREEN? 

2999 

CA 

34 

29 

1260 


JZ 

UH0LE 

IF S0-SCR0LL UP SCREEN 

299C 

E5 



1270 


PUSH 

H 


299D 

7D 



1280 


MOV 

AfL 

CLEAR LINE TO SPACES 

299E 

E6 

CO 


1290 


AN I 

0C0H 


29A0 

6F 



1300 


MOV 

L » A 


29A1 

3 6 

20 


1310 

FL00P 

MV I 

Mr' 

MOVE SPACE INTO DISPLAY 

29A3 

23 



1320 


INX 

H 


29A4 

0D 



1330 


DCR 

C 


29A5 

C2 

A1 

29 

1340 


JNZ 

FL00P 

FINISHEDTN0 LOOP AGAIN 

29A8 

El 



1350 


POP 

H 

RESTORE POINTER 

29A9 

C3 

3D 

29 

1360 


JMP 

VIDRET 

TURN CURSOR BACK ON 

29AC 




1370 

f 




29AC 




1380 

JBACK 

SPACE 

FUNCTION 


29AC 




1390 

f 




29AC 

El 



1400 

BACK 

POP 

H 


29AD 

2B 



1410 


DCX 

H 

BACK 1 POSITION 

29AE 

36 

20 


1420 


MV I 

Mr ' 7 

REPLACE UITH SPACE 

29B0 

C3 

3D 

29 

1430 


JMP 

VIDRET 

TURN CURSOR BACK ON 

29B3 




1440 

f 




29B3 




1450 

t CHARACTER 

INPUT ROUTINE 


29B3 




1460 

; 




29B3 

DB 

00 


1470 

CHIN 

IN 

0 


29B5 

A 7 



1480 


ANA 

A 


29B6 

CA 

B3 

29 

1490 


JZ 

CHIN 


29B9 

DB 

00 


1500 


IN 

0 

GET DATA 

29BB 

E 6 

7F 


1510 


ANI 

7FH 

MASK D0UN TO 7 BITS 

29BD 

FE 

7F 


1520 


CPI 

7FH 

RUB0UT? 

29BF 

CO 



1530 


RNZ 


RETURN IF NOT 

29C0 

3E 

5F 


1540 


MVI 

A r 5FH 

CONVERT TO RUB 

29C2 

C9 



1550 


RET 



29C3 




1560 

} 




29C3 




1570 

f CHARACTER 1 

DUTPUT ROUTINE 


29C3 




1580 

} 




29C3 

CD 

12 

29 

1590 

CH0UT 

CALL 

VIDEO 


29C6 

3A 

11 

29 

1600 


LDA 

FLIPF 


29C9 

A7 



1610 


ANA 

A 

FLAG SET? 

29CA 

CA 

D7 

29 

1620 


JZ 

CL00P 

IF NOT BYPASS TTY 

29CD 

dp 

04 


1630 

TTY 

IN 

4 

INPUT STATUS 

29CF 

E 6 

80 


1640 


ANI 

80H 

READY? 

29U 1 

CA 

CD 

29 

1650 


JZ 

TTY 

IF NOT - LOOP 

29D4 

78 



1660 


MOV 

ArB 

YES - GET READY 

29D5 

D3 

05 


1670 


OUT 

5 

OUTPUT TO TTY 

29D7 

DB 

00 


1680 

CL00P 

IN 

0 

HAS KEY BEEN RELEASED 

29D9 

A7 



1690 


ANA 

A 


29DA 

78 



1700 


MOV 

ArB 

MAKE A AND THE SAME 

29DB 

C 8 



1710 


RZ 


RETURN UHEN IT HAS 

29DC 

C3 

D7 

29 

1720 


JMP 

CL00P 


29DF 




1730 

f 




29DF 




1740 

r INITIALIZE 

ROUTINE 


29HF 




1750 

; 




29 BF 

06 

OC 


1760 

INIT 

MVI 

Br 12 

CLEAR SCREEN 

29E1 

C3 

12 

29 

1770 


JMP 

VIDEO 

THEN RETURN AS REQUESTED 

29E4 




1780 

; 




29E4 




1790 

f CHECK 

FOR CONTROL C ROUTINE 

29E4 




1800 

f 




29E4 

DB 

00 


1810 

CC0NT 

IN 

0 


29E6 

FE 

03 


1820 


CPI 

3 

SET Z IF CONTROL C 

29EB 

C9 



1830 


RET 



29E9 




1840 

i 




29E9 




1850 

i CHARACTER/FUNCTION TABLE 


29E9 




1860 

9 




29E9 

0D 



1870 

CTABL 

DB 

13 

CR 

29EA 

89 

29 


1880 


DU 

CR 


29EC 

0A 



1890 


DB 

10 

LF 

29ED 

91 

29 


1900 


DU 

LF 


29EF 

08 



1910 


DB 

08 

BS 

29F0 

AC 

29 


1920 


DU 

BACK 


29F2 

oc 



1930 


DB 

12 

FF 

29F3 

76 

29 


1940 


DU 

CLEAR 


29F5 

00 



1950 


DB 

0 



SYMBOL. TABLE 


BACK 

29AC 

BOTTM 

OOFC 

CCONT 

29E4 

CFOUN 

296E 

CHAR 

2928 

CHIN 

29B3 

CHOUT 

29C3 

CLEAR 

2976 

CLOOP 

29D7 

CLR1 

297A 

CR 

2989 

CSEAR 

2961 

CTABL 

29E9 

FLIPF 

2911 

FLOOP 

29A1 

HOME 

2983 

INIT 

29DF 

LF 

2991 

LINE 

OOFB 

PNTR 

290F 

ROLL 

2953 

SCROL. 

294C 

TOP 

F800 

TTY 

29CD 

VIDEO 

2912 

VIDRE 

293D 

UHOLE 

2934 








O CD 
0 Q. 
C CQ 
(A CD 
CD 03 
CT 
O 


U tD j 


3- 

0 CD 


° 2 
CT O 

CD = 
q ° 

$ ~ 
03 ZJ 
03 CD 


O CT 

q* <D 

C 13 

E. (Q 
^ O 


•o 

03 -O 
3 CD 
7T Q. 
0 ) 


_ CT 
O ^ 
03 9 

ZT 03 

s 8 

2: 3 

3 ^ 

O w 
$ O 
— 3 


|sl 

^ CD ^ 

| Jl 

Z -■ a. 


» CD 
3 Q. 


= O 

O c/3 , 

"O CD CD 

E = ^ 

03 O ^ 

$ 8 * 

03 -D CD 

03 CD • 


zr o 

03 O 

3 

#— f. -O 
3- C 
CD 


03 

CD CT 
3 

CD ^ 
{2 $ 
— E. 

C/T CD 


E CD 
CD O 
0 


■O ^ 
03 g* 

CD 3. 
_ o 

S O 

03 Q 
3 


3- CO co 
CD ^ 


CT 

C 


^ 3 3 H 


03 3 

I § 

=r ~ c 
® c_ 
c_ 

=r vc 
o _». 

3 $ 
03 ^ 


< 3- 


CD _ 
Q O 
CD CD 
03 Qj 

9 ^ 

< 0 

— 03 
O 3. 

Si 

H 3 


O -O 
E CD 

o» 
S' $ 

CD — 


03 

O 

Q- 

0 


CL 

CQ 

0 


CT 

O 

03 

Q. 

03 


3 x 
0 o 

§» 

0 o 

^ C 
■o 3 : 

o 

g; 

0 

3 

0 


03 Zj 

3 0 

Q. CL 


3 

0 O 

o s 
0 | 

2 $ 
0 S 
El w 

0 C/3 

03 O 
03 < 

3 CD 

Q. CL 
H $ 

1 S 
3 115 

o 0 

§ i 


3 1 E 
0 O 
"O 0 
O' CL 


3* w 
0 


_ O 

0 03 

1 a 

o 2 > 
0 0 


0^-0 

S’ i £ 

3 0-, 

CQ 0 
O -■ 0 

5' O % 

si 5 

0 T3 O 

0 

||? 

0 >> 9 ^ 

03 0 

O 


3 

*0 


0 (/> 
-? fft’ 


0 

CL 


zr 

0 



o S 

§ 0 

3 o 
0 3 

0 - 
0 
O 
3 


Z 

ZT. 

§ 

$ 

o 

0 Z3 


o 


0 0 

o 





7T 

ZT 

C£ 

0 < 
0 

0 

3 

5’ 

cp 

0 

9 ^ 




0 

o 



o 8 

$ 

c 

a> 

o‘ 

o 

£ ■a 

f § 

q. 0 

Q_ O 

13 

< 

CL 

CQ 

0 

D 

g 

0 

O 

o 

0’ 

7T 

0 => 
< 

a. 

C 

co 

o' O 
^ 0 
0 -r-i 

< 

— 

< 

0 

N 

0 

Tj 

q* 0 


0 

0 

5 g; 

O 


3 

0 T* 

c 




o 

> 0 


zr 

3 

< 

o 


0 ' 0 

5‘ § 

CQ 3. 

&T, 

i 

« 8 

? ? 

i 3 

0 CD 

1 E 

< o 

0 CQ 
0 0 
® 3 


0 0 

CL X 

a. 'a 
0 

0 o 

Ss 


S 0 

0 O 
0 0 
0 

o 0 

o 03 

a 

r 1 o 


0 


0 

a 

0 

o' 

3 


CL 

0 

O 

CT 

o 

0 


0 CZ CT 
3^0 
0 O § 
0 c: 

0 (Q H- 
0 3-0 

q _ co 

Ilf 

— a. 


C 3" 
3 0 

0 5 

O 0 
< *< 
0 0 
C[ ^ 
0 O 
•o zr 

0 ® 

1 5 

0 o 


0 


O § 3 ' 

| £ 3 

^ 0 CL 

Q m a 
0 
CT 

-4- c 

* c CQ 
> 0 CQ 
0 0 0 
_ CL CL 


0 “ 


CD 


g 3 

3 =»' 

0 Z 

3 - O 

0 3. 

CL 3 


o S' 


0 _ 
8 - 0 
&t 

s “ 
=> 3 
0 0 
'C r ^ 


3 - £ 

04 /r\ 


0 0 0 


o q s< 

q* 

= £ 3 

Z3 — - 0 

O 

O 

0 O 

f “ s 

9^ 

” •< <s 

O 

O ’ 2 

q- 

— , Q. 

0 

o 

3T- 

o 2! 

0 

O 0 3- 

CO 

® Q- 0 

0 

0 ^ V ^- 


°- ° n 

vc 

o 5 

o 

q 

2 Q. 

0 

S l* 

g 0 0 

■\3 


cn 0 

03 3 

CT °- 

'E 0 

0 s 
0 ^ 
0 

SL 3 




jam 



III 

«p 

# 

r 


ffllBLODPl 

LH 

M 

SET DOOtNT 

n 

ua 

H.0FSH 

SWUNG ADDRESS 

0830 

IN 

255 

BPUT 3DCE 90T0CS 

HM0 L00P2 

mu 

W 

NOUE TO DISPUff KNOW 

aorti 

wo 

B 

ADD DOBENT 

aura 

JC 

LOOP1 

IF CflARV-STflRT OUER 

0078 

M? 

A 

DOBCNT CHflRACID? 

Uaj3 

WP 

U00P2 

hoc «xr locfin® 

1 



r 1 


Photo 1. Driver routine in action. 


ASCII 

Function Name 

Actual Task 

CR 

Carriage Return 

Sets cursor to the beginning of the present 
line. 

LF 

Line feed 

Increment to next line, fills the line with 
spaces. If at bottom of screen, a scroll is per- 
formed. 

FF 

Form feed (clear screen) 

Fills entire screen with spaces, sets cursor to 
first location on screen. 

BS 

Back space 

Moves cursor back one position and replaces 
it with a space. 

Table 2. 


Here is how the driver routine 
works: A call is made to the 
video routine with the character 
to be displayed in register #B; 
the registers that would be de- 
stroyed by the routine are then 
saved on the stack. The cursor 
pointer is retrieved and the cur- 
sor is turned off. (The cursor is 
visually indicated by a black 
character on a white back- 
ground. This is obtained by set- 
ting bit 7 high in the display 
memory location desired.) 

A comparison is then made to 
a table of special function char- 
acters. If a match is found, a 
jump is made to the appropriate 
function routine. The special 
functions that I include are 
shown in Table 2. 

Additional functions can be 
added by entering them in the 
table and creating an appro- 
priate subroutine. Be sure that a 
POP H is done first to restore the 
cursor pointer into the HL reg- 
ister pair and to keep the stack 
orderly. After performing the de- 
sired function, a jump should be 
made to VIDRET. 

If the character in register B is 
not on the table, it will be placed 
into the display memory, and 
hence displayed. The cursor is 
then incremented to the next 
position on the display. When 
one line fills, the line will con- 
tinue on the next line. Should 
the bottom line fill, a scroll of 
the entire screen will be made to 
provide room. Control then 
passes to VIDRET. 

VIDRET will turn the cursor 
back on and restore the reg- 
isters. The A register is required 


by North Star to contain the out- 
put character upon return. This 
is where that requirement is ful- 
filled. 

Other features of my I/O rou- 
tines include a clear screen on 
system start-up and the ability 
to “hold” a display. The clear 
screen is done by outputting a 
form-feed character in the ini- 
tialize routine. 

My keyboard is peculiar in 
that it has no strobe; when the 
data is there it is valid. Because 
of this the software must wait 
for a key to be released before 
accepting a new one. I do this in 
my output routine; thus, press- 
ing a key (at any time the com- 
puter is outputting) will “hold” 
all further output. This is useful 
for listings and memory dumps. 

I can also use a Teletype as 
an output device by changing 


the location FLIPF to a nonzero 
number. I can access this loca- 
tion through BASIC with the 
FILL command. 

The concept of using a mem- 
ory-mapped video board as an 
output device has been suc- 
cessfully employed by Pro- 
cessor Technology in their Sol 
and by PolyMorphic in their Poly 
88 ... my route just costs less. I 
have several plans for software- 
using video boards after every- 
thing is working; these plans 
range from a software front 
panel (monitor) to a text editor. 

Summary 

The Jade video interface has 
gone up to $117.95 since I got 
mine, but the price is still good. 
The SSM kit is available for 
$139.95 at local computer stores 
or directly from SSM. 

My problems were limited to a 
bad 7805 voltage regulator and 
the two pins that I did not orig- 
inally solder. Both problems 
were easily fixed. Other people 
had problems with either solder 


bridges or their monitor. The 
board went together quickly and 
easily. Instructions were suffi- 
cient for proper assembly. 

The bare board, VB1B, manu- 
factured by SSM, is excellent. 
The quality is in line with other 
SSM products I have seen or 
used. I am sure that I would have 
bought the SSM kit if I had not 
found out about the low mail- 
order price for the Jade kit. 

The Jade parts were very 
good with the exception of the 
7805 and the video connectors. 
It sure saves time letting some- 
one else collect the parts to 
populate a bare board instead of 
ordering from a half-dozen mail- 
order houses. Jade is perform- 
ing a great service to the com- 
puter hobbyist by creating these 
“kits.” The people at Jade are 
courteous and will normally an- 
swer any questions about their 
products. ■ 

I would like to thank Stephan 
Zelenko for his photographic 
work. 
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MULLEN 


v* M32 


EXTENDER 

H8 EXTENDER BOARD, DESIGNED BY BOB MULLEN 

(his S-100 Extender Board has helped thousands of 
Computerist get their S-100 systems up and running) 


♦trademark of HeathKit Corp. 



Features: 


JUMPER LINKS IN POWER 
LINES, ALLOW FUSING & 
CURRENT MEASUREMENT 

FORMED CONNECTOR LEADS, 
FOR EASY SCOPE PROBE 
ATTACHMENT 

LABELS, IDENTIFY SIGNAL 
LOCATIONS 


HTB-1 

KIT $39 


OUR S-100 PRODUCTS 


TB-2 

Kit $49 



EXTENDER/LOGIC PROBE 


f CB-1 

KIT $129.00 
ASSM $179.00 


RELAY/OPTO-ISOLATOR CONTROL BOARD 



PLEASE ORDER KITS BY NAME (H8 OR S-100). SEND TO: MULLEN COMPUTER PRODUCTS, BOX 6214, 
HAYWARD, CA 94544, OR PHONE (415) 783-2866. VISA/MASTER CHARGE ACCEPTED. NO CHARGE FOR 
SHIPPING WHEN PAYMENT IS INCLUDED. CALIFORNIA RESIDENTS ADD TAX. 

Order direct or contact your local computer store. 


Reader Service— see page 227 
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Wave the Flag 


10 REM Draws a picture of the United States flag. 

12 REM ••• Written by David Larry Johnson for a PolyMorphic 
14 REM **• POLY-88. December 

20 PRINT CHR$(12), 

40 PRINT TAB(7), h U NITED STATES OF AMERICA" 
60 FOR X=0 TO 127 
80 FOR J=0 TO 2 

100 Y=J+3 

120 PLOT X.2.1 

140 PLOT X.Y+3,1 

160 PLOT X.Y+9,1 

180 PLOT X.Y+15,1 

200 IF X< =63 THEN 280 

220 PLOT X.Y+21 , 1 

240 PLOT X.Y+27,1 

260 PLOT X.Y+33,1 

280 PLOT X,42 # 1 

300 NEXT J 

320 NEXT X 
340 FOR Y=3 TO 42 

360 PLOT 0,Y, 1 

380 PLOT 1,Y,1 

400 PLOT 127,Y*1 

420 PLOT 126,Y, 1 

440 NEXT Y 

460 FOR X=6 TO 56 STEP 10 

480 PLOT X.39,1 

500 PLOT X.35.1 

520 PLOT X, 31.1 

540 PLOT X.27,1 

560 PLOT X,23»1 

580 IF X>=50 THEN 700 

600 X1=X+5 

620 FLOT XI, 37,1 

640 PLOT XI, 33,1 

660 PLOT XI, 29,1 

680 PLOT XI, 25,1 

700 NEXT X 

720 FOR Y=21 TO 41 

740 PLOT 62, Y, 1 

760 PLOT 63,Y,1 

780 NEXT Y 

800 a=inp(1) Program listing. 


David L. Johnson 
4 1 06 Mon treat A ve. 
Prince George VA 23875 


B e patriotic! When the 
Fourth of July arrives, 
be the first on your block to 
have a flag-waving computer. 
(The flag doesn't actually 
wave, unless you have an 
unstable video.) This program 
is written for a PolyMorphic 
POLY-88 computer. It takes 
less than 700 bytes of mem- 
ory using POLY Version A00 
BASIC. 

The program makes exten- 
sive use of the POLY PLOT 
command, which allows you 
to selectively make either 
dark or light small rectangles 
on the video screen. If you 
have a memory-mapped video 
output board that allows 
graphics, but do not have a 
command like the PLOT 


command, then you could get 
the same effect by using the 
POKE command. But it 
would require a complete 
rewrite of the program. 

Line 20 of the program 
clears the screen. Lines 60 
through 320 draw all the 
horizontal white stripes in the 
flag and the top and bottom 
borders of the flag. Lines 340 
through 440 draw the left 
and right vertical borders of 
the flag. Lines 460 through 
700 draw the stars. And lines 
720 through 780 draw the 
right vertical line at the end 
of the star field. Line 800 
keeps the cursor from appear- 
ing anywhere on the screen 
until a key is pressed. 

This program should 
suggest many interesting and 
amusing pictures that you can 
create quite easily using a 
memory-mapped video ter- 
minal. And you will find it is 
especially easy if you have a 
command like the POLY 
PLOT command at your 
disposal. ■ 


TRS-80 disk software 

DATA BASE MANAGER You can maintain a data base & 
produce reports without any programming. Define file 
parameters & report formats on-line. Almost use up the 
required 32K memory. $49. 

ACCOUNT manage client accounts & account receivable. 
Automatic billing & transaction recording. 32K req. $59. 

WORD PROCESSOR Specifically designed for the TRS-80. 
Written in BASIC. No special hardware and text limit. $39. 

INVENTORY 9-digit key for fast on-line random access. 
Reports give order info, performance summary, etc. $39. 

MAIL print reports & labels sorted by any field. Random 
access, special buffering technique. $35. 

KEY RANDOM-ACCESS UTIL hashing, blocking, buffering, auto 
I/O error retry. $19. 


MICRO ARCHITECT 

96 Dothan St. *'»»<> 
Arlington, MA 02174 


save more than 20/ !=■ 

NORTH STAR -INTERTUBE 
THINKER TOYS-HUH 

The smartest computers at the smartest price. 

DOUBLE DENSITY 


HORIZON-1-16K KIT LIST $1599 

ASSEMBLED & TESTED $1 899 

HORIZON-2-32K KIT $2249 

ASSEMBLED 4 TESTED $2549 

HORIZON-2-32K QUAD DENSITY 
ASSEMBLED 4 TESTED $2999 

PASCAL FOR NORTH STAR ON DISK 
POWERFUL NORTH STAR BASIC 
THINKER TOYS DISCUS/2D $1149 

MEASUREMENT SYSTEMS ASM MEMORY 64K 

TOP QUALITY + TOP SPEED + LOWEST PRICE 
INTERTUBE II SMART TERMINAL $995 
TRS-80™ TO S-100 HUH KIT $295 

ASSEMBLED 4 TESTED $375 

HUH MINI 8100 KIT $115 

ASSEMBLED 4 TESTED $155 

MARYELLEN WORD PROCESSOR 

BEST FEATURES OF IBM 4 NORTH STAR 
VERBATIM DISKS 

WHICH COMPUTERS ARE BEST? BROCHURE 


^A66 


KIVETT DR •JAMESTOWN NC 27282 
— ~ (919) 883-1105 — ' — ~ — 



$1274 

$1519 

$1799 

$2039 

$2399 

$49 

FREE 

$949 

$640 

$780 

$260 

$350 

$103 

$139 

$38 

$29 

FREE 



Full ASCII Professional 
Keyboard Kit, Model 756 

Model 756 Keyboard Kit 
Model 701 Plastic Enclosure 
Model 702 Steel Enclosure 
Model 710 Numeric Keypad 
2376 Keyboard Encoder 1C 
15 pin Dual edge connector* 

*(FREE with ALL keyboard orders) 

INTEGRATED CIRCUITS: 

SN76477N Complex Sound Generator 
TL489C Analog Level Detector 
LM317T Adj Volt Reg. 1 5 amp 
ICM7555 Low Pwr. CMOS Timer 
LF351N High Speed JFET Op Amp 
NE565 Phase Locked Loop 


$2.95 

1.25 

2.75 

1.25 

.75 

1.10 


FREE: CA3 I 40 with orders of $5.00 or more 
Please include $1 .00 for postage and handling 

N.Y.S. Residents Add 4% Sales Tax 

Send to: Key Electronics 

P.O. Box 3506 
Schenectady, NY 12303 


^K14 
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When you add the Selectra- 
Print System 9710 to your com- 
puter or terminal, you’ve got the 
winning team working for you! 

Selectra-Print gives you letter- 
quality hard copy for your 
system plus the versatility and 
efficiency of IBM’s world-famous 
Selectric II.™ At a fraction of the 
price you would expect to pay for 
a conventional printer alone. 

Just plug it in to any computer 
or terminal. Selectra-Print is 
compatible with all serial and 
parallel ports. Ho program mod- 
ification or additional interface 
is required. If you own a 
TRS-80 ,™ there’s a special 
Selectra-Print to meet your needs. 

Using standard ASCII code, 
Selectra-Print brings all avail- 
able keyboard characters under 
computer control. You can now 
mail, copy or file your com- 
puter or terminal outputs. They 
are even camera-ready for your 
local offset printer. 

In your office, you can use 
Selectra-Print to take over the 
typing chores. Just program 
your computer for the desired 
output, and Selectra-Print de- 
livers forms, correspondence 
and other documents, letter- 


perfect. Addresses, dates and 
other variables can be simply 
typed either manually or by your 
computer or terminal. 

Your Selectra-Print can be used 
as a high quality office type- 
writer, too. Choose either an 
easy-reading 10 characters per 
inch or a space-saving 12 char- 
acters per inch. Or you may order 
your System 9710 with dual 
pitch, which incorporates both. 
For maximum versatility, 
correction is available as an 
option for all systems. 

Selectra-Print comes complete 
with an IBM warranty on the 
typewriter. Micro Computer 
Devices warrants the rest. If, 
after the warranty period ex- 
pires, you would like an annual 
service contract, you may pur- 
chase one for a nominal charge. 
So why pay more for less? If 
you own a computer or terminal, 
why not really put it to work? 
With Selectra-Print and IBM, 
you’ve got the hard copy team! 


Standard Features 

• IBM standard warranty on 
Selectric II™ typewriter 

• MCD standard warranty on 
Selectra-Print 

• Finest printed copy available 

• ASCII typing element 

• 130 characters per line at 10 
per inch, or 155 characters at 
12 per inch 

• Full upper and lower case 
alphanumeric characters 

• Switch-selectable rates to 
9.6 kbaud (serial port only) 

• Tab command 

• Backspace 

• Index 

• Bell 

• Computer cable set 

• Parallel interface 

• All necessary software in PROM 

• Choice of IBM colors 

Optional Features 

• Dual pitch 

• Correction 

• Noise reduction 

• RS-232 serial interface 

• Pin feed 

• Tractor feed 

• All available typing elements 

• Annual IBM service contract foi 
Selectric II™ 

• Annual MCD service contract foi 
Selectra-Print 
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Boy, Did I 
Make a Killing! 


Should you buy real estate? This real-property profit guide could aid your decision. 


Frank J. Derfler 
PO Box 17283 
Montgomery AL 36117 


R eal estate is the “in” medi- 
um for investment. The 
news is full of stories about 
huge increases in the cost of 
new homes and increases in 
the value of old ones. But like 
most news stories and invest- 
ment advice, there may be an- 
other side of the issue that 
needs to be examined. Invest- 
ing in real estate takes money 
. . . usually borrowed. Borrow- 
ing money can be expensive, 
and the taxes and upkeep in- 
volved in some properties can 
be costly too. Other investment 


vehicles may seem to pay less 
on the surface, but they may 
compare quite favorably when 
all factors are considered. Con- 
sideration of all of the factors is 
something a computer can do 
quite well. 

This program allows a ratio- 
nal analysis of what is some- 
times an irrational issue: the 
amount of money that was (or 
might be) made from property 
investments. As Gilbert and 
Sullivan said, “Things are sel- 
dom what they seem.” 

Tax Rate 

The tax advantage of prop- 
erty ownership is highly praised. 
This advantage is real, but it 
does not come cheaply. A tax 
advantage is gained primarily 
only after paying some hefty in- 
terest as a rental for the money 
you are using. A portion of this 
interest is taken as a deduction 
from income. 

One important question re- 
volves around how large a por- 
tion of the interest is deduct- 
ible for you. The IRS has 
already allotted a standard 
amount of deduction for each 
category of taxpayer. You 
should have a considerable 
amount to deduct before 
itemizing deductions and, in ef- 


Program listing. Property Profit program. 


2 REM A REAL PROPERTY PROFIT GUIDE 

4 REM BY FRANK J. DERFLER JR. 

5 REM 1M7N 

10 PRINT CHRM12I I REfl CLEARS SCREEN 
E0 PRINT " BOY DID I MAKE A KILLING* *" 

30 PRINT I PRINT 

40 PRINT "THIS PROGRAM WILL HELP YOU TO DETERMINE YOUR" 

SO PRINT "ACTUAL PROFIT OR LOSS FROM THE SALE OF A HOUSE" 

L0 PRINT "OR PROPERTY. IT UILL ASK YOU MANY DIFFERENT" 

70 PRINT "QUESTIONS. IN SOME CASES IT UILL HELP YOU TO" 
flO PRINT "COMPUTE THE INFORMATION REQUESTED. HOPE YOU" 

MO PRINT "MADE A BUNDLE *" I GOSIJB IbSO 
100 G0SUB IbbO 

110 PRINT "UHAT PRICE DID YOU SELL YOUR PROPERTY FOR?" 

120 PRINT "CENTER 0 FOR HELP>"| INPUT S 

130 PRINTlPRINT "UHAT UAS THE AMOUNT OF THE ORIGINAL" 

140 PRINT "MORTGAGE OR LOAN?" I INPUT L 

ISO PRINTlPRINT "H0U MANY YEARS UAS THE ORIGINAL MORTGAGE OR" 
IbO PRINT"L0AN F0R?"| INPUT Y3 I IF S>0 THEN GOTO 240 
170 GOSUB IbbO I PRINT " SELLING PRICE" 

160 PRINT "THE SELLING PRICE DEPENDS UPON MANY FACTORS ■» " 

1M0 PRINT "BUT IF YOU ARE PROJECTING INTO THE FUTURE," 

500 PRINT "YOU MUST ASSUME SOME ANNUAL APPRECIATION RATE." 

510 PRINT"WHAT PERCENT PER YEAR UILL YOUR PR0PFRTY APPRECIATE*" 
550 INPUT A 
530 A=A/100 

240 PRINTlPRINT "UHAT UAS YOUR DOUN PAYMENT?" 

2S0 INPUT D 

2b0 PRINTlPRINT "HOU MANY YEARS AND MONTHS DID YOU OUN* CY,M>" 
270 INPUT Y,M I Y={Y*12+M>/12 I IF S>0 THEN GOTO 2M0 
580 S c CCl+A> tY>*CL+D> 

2M0 GOSUB IbbO 

300 PRINT" YOUR SELLING PRICE IS :",*$10F2,S 
310 REM mOF2 SETS DOLLARS FORMAT 
320 G=S~CL+D> 

330 PRINT 

340 PRINT" YOUR CAPITAL GAIN {ORIGINAL PRICE" 

3S0 PRINT" MINUS SELLING PRICE! IS :",**10F2,G 
3b0 GOSUB lbSO I GOSUB IbbO 

370 PRINT "NOU UE UILL DETERMINE UHAT IT COST TO OUN" 

360 PRINT "THAT PROPERTY."! PRINT 

3M0 PRINT "PROPERTY TAX: EITHER PROVIDE A YEARLY AVERAGE" 

400 PRINT "FROM YOUR RECORDS OR ESTIMATE YOUR YEARLY PAVHENT" 
410 INPUT T5 I PRINT 

420 PRINT "UHAT IS THE INTEREST RATE ON YOUR MORTGAGE*" 

430 INPUT I 

440 1=1/15/100 I Y1=INT {Y*12>l LS=L 
4S0 <31=l/{l + I>t{12*Y3} 

4b0 <32=LS*I/{1-<31} 

470 (3 2=1 NT{ (1 2*1 00+ . 5! /100 

4fl0 FOR X5=l TO Y1 

4M0 U 2=1 NT {L5*I*1D0+ . 5>/100 

500 U3= U2-U2 

510 L5=LS- U3 I Ib=Ib*U2 

520 NEXT I IN=Ib/Y 

530 PRINT" YOUR INTEREST PAID IS:",*/.*10F2,Ib 
540 GOSUB lb50 I GOSUB IbbO 

550 PRINT "PLEASE SELECT YOUR APPROXIMATE ADJUSTED GROSS" 

SbO PRINT "INCOME FOR TAX PURPOSES FROM THE FOLLOUING:" 
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570 

PRINT 

ft 

i. 

$5000 TO $10,000" 

580 

PRINT 

ft 

2. 

$10,000 

TO 

$15,000' 

500 

PRINT 

n 

3. 

$15,000 

TO 

$20,000’ 

bOO 

PRINT 

»t 

4. 

$20,000 

TO 

$25,000' 

blO 

PRINT 

»t 

5. 

$25,000 

TO 

$30,000' 

b2Q 

PRINT 

ft 

b. 

$30,000 

TO 

$35,000' 

b30 

PRINT 

n 

7. 

$35,000 

TO 

$40,000' 


mo PRINTl PRINT "TYPE IN THE NUMBER OF THE BRACKET YOU ARE IN" 
bSD INPUT Z1 

LbO PRINTl PRINT "DO YOU FILE SINGLE U> OR JOINTLY I2>?" 

b?Q INPUT ZB I IF Z2*2 THEN GOTO 7b0 

bBO ON Z1 GOTO bMO, 700, 710, 720, 730, 740, 750 


bMO Tl=.04 
700 Tl* . 10 
710 Tl s 
7B0 Tl* 

730 Tl* 

740 Tl* 


.17 
.24 
• 32 
s . 40 


7S0 Tl* . 48 


T3= • B3 | GOTO 640 
T3* • 28 I GOTO 640 
T3 = . 33 I GOTO 340 
T3= .3*1 1 GOTO 640 
T3* • 42 I GOTO 640 
T3= . 4b I GOTO 640 
T3*.4M|G0T0 640 


7b0 ON Z1 GOTO 770,760,700,800,610,820,830 

770 Tl* .OS | T3* .10 | GOTO 640 

780 Tl*.06 j T3* . 22 I GOTO 640 

700 Tl* *11 I T3* . 2b I GOTO 640 

600 Tl* .IS I T3= . 32 1 GOTO 640 

610 Tl* *20 I T3= .3b I GOTO 640 

620 Tl* .25 I T3* .3*1 1 GOTO 640 

630 Tl* .30 I T3* • 44 I GOTO 640 

640 PRINTl PRINT "DO YOU PAY STATE INCOME TAX? CY OR N>" 

650 INPUT B$ | IF B$="Y" THEN T1*T1«KT1* . 3> 

6b0 C2*m-Tl>*I0>+{{l-Tl>*T2> 

670 GOSUB IbbO 

660 PRINT "DO YOU KNOW WHAT INSURANCE ON THIS PROPERTY " 

800 PRINT "COSTS PER YEAR? {Y= YES N=NO>" 

TOO INPUT C$ 

010 IF C$="N" THEN GOTO 040 

020 PRINT "INSURANCE COST PER YEAR?" 

030 INPUT Nl GOTO ObO 
040 N=S* .002 

050 PRINT"AN ESTIMATE, BASED ON SELLING PRICE IS :",^$10F2,N 
ObO PRINTl PRINT "CAN YOU PROVIDE AN ESTIMATE OF THE ANNUAL" 
070 PRINT "AMOUNT SPENT ON UPKEEP OF THE PROPERTY? CY OR N>" 
06D INPUT D$| IF D$="N" THEN GOTO 1010 


000 PRINT "ANNUAL MAINTENANCE COST?" 

1000 INPUT K I GOTO 1030 
1010 K=S* . 005 

1020 PRINT"YEARLY ESTIMATE, BASED ON SELLING PRICE :",S$10F2,K 

1030 PRINT I PRINT"CAN YOU ESTIMATE CLOSING COSTS? CY OR N>" 

1040 INPUT D$| IF D$="N" THEN 1070 

1050 PRINT"CLOSING COSTS?" 

lObO INPUT Cl I GOTO 1100 

1070 C1*S*.01 

1060 PRINT "ESTIMATE, BASED ON SELLING PRICE IS : ",*$10F2,C1 
1000 GOSUB lb50 | GOSUB IbbD 

1100 PRINTl PRINT"DID YOU SELL THROUGH A REALTOR? -CY OR N>" 

1110 INPUT G$ I IF G$="N" THEN GOTO 1160 

1120 PRINT "DO YOU KNOU THE REALTORS PERCENTAGE?" 

1130 INPUT E$ I IF E$="N" THEN GOTO llbO 
1140 PRINT "REALTOR’S PERCENTAGE?" 

1150 INPUT F3|F=F3/100lG0SUB IbbOlGOTO 1100 
llbO F = . 0b5 1 F1*S*F 

1170 PRINT "ESTIMATE THE FEE WILL BE :",*$10F2,F1 
1160 GOSUB lb50 I GOSUB IbbO 

1100 PRINT"ENTER ANY OTHER COSTS SUCH AS POINTS TO SELLER" 

1200 PRINT"FIX UP, LANDSCAPE, ADVERTISING ETC." I INPUT P 

1210 C4=-CF*S>+P I C3=K+N 

1220 E“Y*CC2+C3>+C1+C4 I Z*G-E 

1230 GOSUB IbbO 

1240 PRINTl PRINT" IT COST Y0U",S$10F2,E 

1250 PRINT" TO ObJN THAT PROPERTY." 

12b0 PRINT] PRINT" BASED ON A SELLING PRICE OF :",*$10F2,S 

1270 PRINT" YOUR NET RETURN IS :",*/'$10F2,Z 

1260 PRINTl PRINT "UOULD YOU LIKE TO COMPARE THIS TO THE" 

1200 PRINT "ALTERNATIVE OF RENTING? " 

1300 GOSUB lb50l GOSUB IbbO 

1310 PRINT" COMPARISON TO RENTING " 

1320 PRINTl PRINT "UHAT UOULD IT COST PER MONTH TO RENT OR" 
1330 PRINT" LEASE A SIMILAR PROPERTY?" 

1340 INPUT Rll Ml* INT -CE/Y1>| IF R1 Ml THEN GOTO 1360 
1350 Db=Rl-Ml 
13b0 PRINT 

1370 PRINT"YOU ARE ",/C$10F2,Db, " A MONTH AHEAD BY OUNING*"lEND 
1360 D1 = M1-R1 1 PRINT "THAT FEE IS ",mi)F2,Dl," LESS THAN" 

1300 PRINT"YOUR AVERAGE MONTHLY COST OF OUMING." 

1400 PRINTl PRINT"UHAT IS THE HIGHEST PER CENT OF RETURN" 

1410 PRINT"YOU UOULD EXPECT FROM YOUR TYPICAL INVESTMENT" 

1420 PRINT"CSAVINGS, DEPOSIT CERTIFICATE, BOND ETC.!?" 

1430 INPUT R3 
1440 R3*R3/Y1/10Q 

1450 D3*D*-C1 + R3> C4*Y>| D3 = INT-CD3*100+ . S3-/100 


14b0 D4=D1*CC1+R3> -C12*Y>-1>/R3 I D4*INT{D4*100+. 5>/100 
1470 DS=D4+D3 
1480 GOSUB IbbO 

1400 PRINT"AT THE INTEREST RATE YOU SPECIFIED, YOUR " 

1500 PRINT"DOUNPAYMENT AND MONTHLY INVESTMENTS UOULD" 

1510 PRIfJT"HAVE GROUM TO : *$10F2, D5 
1520 R7=R1*Y1 

1530 PRINT I PRINT"YOUR COST FOR RENT UOULD HAVE BEEN:",*$10F2,R7 
1540 GOSUB lb5Q I GOSUB IbbO 

1550 PRINT" OUNING AND SELLING BROUGHT YOU ",*$10F2,Z+D 
ISbO PRINT" CASH IN HAND." 

1570 PRINT 
1560 Zb=DS-R? 

1500 F0=D4-{D1*Y1>|F1=D3-D|F2*CF0+F1>~C<F0+F1>*{T3*Y» 

IbOO F3=F0+F1+F2+D-R7 

IblO PRINT" RENTING AND INVESTING BROUGHT YOU :",*$10F2,Zb 
lb20 PRINT"OR -CIF THE INTEREST UAS FULLY TAXED! : " ,*$10F2,F3 
lb30 PRINT" CASH IN HAND." 

Ib40 END 

lbSO PRINT"PRESS RETURN TO CONTINUE" I INPUT A$|RETURN 
IbbOPRIMT CHR$-C1E} I FOR Z3=l TO SSl PRINT "$",|NEXT iPRINTiPRINT 
lb70 RETURN 
READY 


feet, saying “No thank you” to 
the standard deduction (over 
$3200 for married persons filing 
a joint return). A portion of the 
itemized deductions then goes 
only toward offsetting the stan- 
dard deduction. In effect, you 
have to pull yourself over the 
standard deduction with some 
heavy spending before you get 
some benefit from your 
additional deductible expenses. 

This ratio of deductions to 
tax avoided is the marginal tax 
benefit or marginal tax rate. It 
is quite different from the dol- 
lar-added tax rate, which is the 
ratio of dollar of income to dol- 
lar of tax paid. This dollar- 
added tax rate is higher and is 
what is normally meant by the 
description “tax bracket.” Sim- 
ply stated, the Fed giveth back 
more slowly than the Fed taketh 
away (that should come as no 
surprise). 

It is important to an investor, 
then, to weigh all of the vari- 
ables before making a commit- 
ment. Of course, some factors, 
such as the inbred desire to 
own property, cannot be easily 
quantified. The computer only 
aids in decision making, but it 
does it a lot better than a stub- 
by pencil and green eyeshade. 


The Program 

This program was designed 
to be used by anyone owning or 
considering the purchase of 
property. It asks for many cost 
factors, but it is also capable of 
providing help or using built-in 
estimators to derive those fac- 
tors if they are not known. * 

As an example, it asks for the 
actual yearly cost to insure a 
piece of property. If this cost is 
not immediately known, the 
program contains an estimator 
that will provide a ball-park fig- 
ure based on the current selling 
price. 

The program also contains 
tax tables with the values for 
the marginal benefit and dollar- 
added tax rates. I only provided 
the values for single taxpayers 
and married people filing joint 
returns. The other two tax cate- 
gories are used far less fre- 
quently. If people in these cate- 
gories tell the computer they 
are filing as single taxpayers, 
the results will not be too far 
off. If the values in the tax table 
(lines 690 to 830) seem to jump 
strangely, I can only attribute it 
to the nonlinearities in the fed- 
eral tax structure caused by 
lumping adjusted gross income 
into brackets. 


Sample run. 

BOY DID I MAKE A KILLING: J 


THIS PROGRAM WILL HELP YOU TO DETERMINE YOUR 
ACTUAL PROFIT OR LOSS FROM THE SALE OF A HOUSE 
OR PROPERTY. IT WILL ASK YOU MANY DIFFERENT 
QUESTIONS. IN SOME CASES IT WILL HELP YOU TO 
COMPUTE THE INFORMATION REQUESTED. HOPE YOU 
MADE A BUNDLE! 

PRESS RETURN TO CONTINUE 


$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

WHAT PRICE DID YOU SELL YOUR PROPERTY FOR? 

(ENTER 0 FOR HELP) 

799500 

WHAT WAS THE AMOUNT OF THE ORIGINAL 
MORTGAGE OR LOAN? 

750000 

HOW MANY YEARS WAS THE ORIGINAL MORTGAGE OR 
LOAN FOR? 

?29 

WHAT WAS YOUR DOWN PAYMENT? 

720000 

HOW MANY YEARS AND MONTHS DID YOU OWN? (Y,M) 

?3,2 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

YOUR SELLING PRICE IS : $99500.00 

YOUR CAPITAL GAIN (ORIGINAL PRICE 
MINUS SELLING PRICE) IS : $29500.00 
PRESS RETURN TO CONTINUE 
? 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
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NOW WE WILL DETERMINE WHAT IT COST TO OWN 
THAT PROPERTY. 

PROPERTY TAX: EITHER PROVIDE A YEARLY AVERAGE 

FROM YOUR RECORDS OR ESTIMATE YOUR YEARLY PAYMENT 
?600 

WHAT IS THE INTEREST RATE ON YOUR MORTGAGE? 

?8 

YOUR INTEREST PAID IS: $12480.37 
PRESS RETURN TO CONTINUE 
? 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 


PLEASE SELECT YOUR APPROXIMATE ADJUSTED GROSS 
INCOME FOR TAX PURPOSES FROM THE FOLLOWING: 

1. $5000 TO $10,000 

2. $10,000 TO $15,000 

3. $15,000 TO $20,000 

4. $20,000 TO $25,000 

5. $25,000 TO $30,000 

6. $30,000 TO $35,000 

7. $35,000 TO $40,000 


TYPE IN THE NUMBER OF THE BRACKET YOU ARE IN 
?4 

DO YOU FILE SINGLE (1) OR JOINTLY (2)? 

?2 


DO YOU PAY STATE INCOME TAX? (Y OR N) 

?Y 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

DO YOU KNOW WHAT INSURANCE ON THIS PROPERTY 
COSTS PER YEAR? (Y= YES N=NO) 

?Y 

INSURANCE COST PER YEAR? 

?250 

CAN YOU PROVIDE AN ESTIMATE OF THE ANNUAL 
AMOUNT SPENT ON UPKEEP OF THE PROPERTY? (Y OR N) 

?N 

YEARLY ESTIMATE, BASED ON SELLING PRICE : $497.50 

CAN YOU ESTIMATE CLOSING COSTS? (Y OR N) 

?Y 

CLOSING COSTS? 

?1000 

DID YOU SELL THROUGH A REALTOR? (Y OR N) 

?Y 

DO YOU KNOW TIIE REALTORS PERCENTAGE? 

?Y 

REALTOR'S PERCENTAGE? 

?6 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

ENTER ANY OTHER COSTS SUCH AS POINTS TO SELLER 
FIX UP, LANDSCAPE, ADVERTISING ETC. 

?1500 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 


IT COST YOU $22413.28 
TO OWN THAT PROPERTY. 

BASED ON A SELLING PRICE OF : $99500.00 
YOUR NET RETURN IS : $7086.72 

WOULD YOU LIKE TO COMPARE THIS TO THE 
ALTERNATIVE OF RENTING? 

PRESS RETURN TO CONTINUE 
? 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

COMPARISON TO RENTING 

WHAT WOULD IT COST PER MONTH TO RENT OR 
LEASE A SIMILAR PROPERTY? 

7500 

THAT FEE IS $89.00 LESS THAN 
YOUR AVERAGE MONTHLY COST OF OWNING. 

WIIAT IS THE HIGHEST PER CENT OF RETURN 

YOU WOULD EXPECT FROM YOUR TYPICAL 'INVESTMENT 

(SAVINGS, DEPOSIT CERTIFICATE, BOND ETC.)? 

?10 


$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

AT THE INTEREST RATE YOU SPECIFIED, YOUR 
DOWNPAYMENT AND MONTHLY INVESTMENTS WOULD 
HAVE GROWN TO s $24229.00 

YOUR COST FOR RENT WOULD HAVE BEEN: $19000.00 
PRESS RETURN TO CONTINUE 
? 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

OWNING AND SELLING BROUGHT YOU $27086.72 
CASn IN HAND. 

RENTING AND INVESTING BROUGHT YOU : $5229.00 

OR (IF THE INTEREST WAS FULLY TAXED): $1835.71 

CASH IN HAND. 

READY 


One section of the program 
asks for costs associated with 
buying and selling the property. 
The user must remember that 
costs are incurred at both ends 
of the transaction. Costs, such 
as discount points, cannot be 
forgotten simply because they 
were paid upon purchase many 
years ago. 

Another special section al- 
lows comparison between the 
alternatives of owning property 
and leasing it. Since leasing or 
renting usually requires smaller 
monthly payments and smaller 
down payments or deposits, 
additional funds may be avail- 
able for other kinds of invest- 
ments. These investments may 
grow enough to offset lease 
costs. 

The leasing and investing op- 
tion may provide more cash in 
hand at the end of a given peri- 
od than owning and selling. The 
conditions that decide this 
must be set by the investor. 
Telling the future isn’t an exact 
science, but it can be fun. 

The program itself is written 
in “almost anybody’s big BA- 


SIC.” While I used North Star 
BASIC to put it together, I 
avoided any unique string ma- 
nipulations or other construc- 
tions that might make it incom- 
patible. The input statements 
stand alone without any text in- 
side them, and variables are on- 
ly used in simple subscripts 
(such as A2). It should run in 
PET or TRS-80 Level II with no 
major modifications. 

The only unique expression 
is %$10F2, which formats dol- 
lars and cents. Other BASICS 
have “print using” statements 
that do the same thing. 

The vertical bars in the pro- 
gram lines separate BASIC 
statements and are the same 
as the colon in Radio Shack BA- 
SIC. I have included a table of 
variables (see Table 1) that will 
allow you to pick out any other 
factors you might wish to dis- 
play. 

Property is usually a good in- 
vestment in these inflated 
times, but just how good is a 
complex question. Your com- 
puter can be a valuable aid in 
making investment decisions.* 


120 

S = 

SELLING PRICE 

140 

L = 

AMOUNT OF THE MORTGAGE OR LOAN 

160 

Y3- 

DURATION OF MORTGAGE OR LOAN 

220 

A = 

POSTULATED ANNUAL APPRECIATION RATE 

250 

D = 

DOWNPAYMENT 

270 

Y * 

NUMBER OF YEARS OWNED 

320 

G = 

CAPITAL GAIN 

410 

T2- 

YEARLY PROPERTY TAX 

430 

I = 

INTEREST RATE ON THE MORTGAGE 

460 

Q2« 

MONTHLY PAYMENTS ON MORTGAGE 

490 

U2= 

AMOUNT OF INTEREST PAID ON LOAN YEARLY 

500 

U3- 

AMOUNT PAID ON PRINCIPAL 

510 

16= 

TOTAL INTEREST PAID ON LOAN 

520 

19= 

AVERAGE YEARLY INTEREST PAID 

650 

Zl= 

A SELECTION FROM THE MENU 

670 

72= 

A SELECTION FROM THE MENU 

690 

Tl= 

THE MARGINAL BENEFIT TAX RATE 

690 

T3= 

THE DOLLAR ADDED TAX RATE 

850 

B$= 

A SELECTION FROM MENU 

860 

C2= 

ANNUAL COST OF INTEREST AND TAXES 

900 

c$= 

A SELECTION FROM MENU 

930 

N = 

INSURANCE COSTS PER YEAR 

980 

D$ = 

A SELECTION FROM MENU 

1000 

X = 

ANNUAL COST OF UPKEEP 

1040 

D$ = 

A SELECTION FROM MENU 

1060 

Cl= 

CLOSING COSTS 

1110 

G$ = 

A SELECTION FROM MENU 

1130 

E$= 

A SELECTION FROM MENU 

1150 

F3= 

REALTOR'S PERCENTAGE AS % 

1160 

Fl= 

REALTOR'S PERCENTAGE AS $ 

1200 

P = 

ADDITIONAL COSTS 

1210 

C4 = 

SELLING EXPENSES 

1220 

E = 

TOTAL COST TO OWN PROPERTY 

1220 

Z = 

CAPITAL GAIN MINUS COSTS 

1340 

Rl= 

RENTAL COST 

1350 

D6= 

DIFFERENCE BETWEEN MONTHLY RENT AND MONTHLY PAYMENTS 

1380 

Dl= 

DIFFERENCE BETWEEN MONTHLY PAYMENTS AND RENT 

1430 

R3= 

% EXPECTED FROM INVESTMENTS 

1450 

D3= 

FUTURE VALUE OF DEPOSIT IF INVESTED 

1460 

D4= 

FUTURE VALUE OF Dl 

1470 

D5= 

SUM OF D3+D4 

1520 

R7= 

TOTAL RENT PAID 

1580 

Z6= 

TOTAL FROM RENTING AND INVESTING 

1590 

F0= 

FUTURE INVESTED VALUE OF Dl MINUS SUM OF Dl 

1590 

Fl= 

FUTURE INVESTED VALUE OF DEPOSIT MINUS DEPOSIT 

1590 

F2= 

INTEREST REDUCED BY TAX 

1600 

F3» 

SUM OF F0+F1+F2+D MINUS TOTAL RENT PAID 

1660 

Z3= 

FOR NEXT LOOP COUNTER 



Table 1. Line numbers and variables. 
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The TRS-80 
Dial-a-Phone 


This handle on programming lets you take your hands off the phone dial. 


Allan S. Joffe W3KBM 
1005 Twining Road 
Dresher PA 19025 


H ere is an interesting, prac- 
tical application for your 
TRS-80 in dealing with the 
world that exists outside your 
computer. To extend the TRS-80 
into the realm of control you 
need an interface or connec- 
tion to the device you wish to 
control. One such interface is 
provided with the machine: the 
relay contacts that start and 
stop the cassette machine. 

The purpose of this program 
is to allow you use of the TRS- 


80 to dial your phone for you. As 
shown, this listing allows you 
to input the number, after which 
the computer will dial the num- 
ber through the use of the sim- 
ple interface I will describe. 

How It Works 

Fundamentally, the program 
causes the cassette relay to 
open and close under program 
control at two different rates. 
Consider that when you dial 
your phone you are sending out 
streams of pulses that corre- 
spond to the number dialed. 
The return time of the rotary 
dial introduces a delay between 
the dialed digits. Hence there 
are two rates to be considered. 
The first is the time between in- 


5 DIM NUM(20) 

10 PRINT "ENTER PHONE NUMBER TO BE DIALED . . ” 

20 PRINT "ALL NUMBERS . . NO LETTERS . . NO SPACES . 

30 INPUT "PHONE NUMBER DESIRED”;A$ 

35 OUT 255,4 

37 FOR Z = 1 TO 1000: NEXT Z 
40 FOR X = 1 TO LEN(A$) 

50 NUM(X) = ASC(MID$(A$,X,1)) - 48 
60 IF NUM(XK>0 GOTO 80 
70 NUM(X) = 10 
80 NEXT X 

100 FOR A = 1 TO LEN(A$) 

110 IF NUM(A)>9 PRINT 0; ELSE PRINT NUM(A); 

120 NEXT A 

200 FOR X = 1 TO LEN(A$) 

210 FOR Y = 1 TO NUM(X) 

220 OUT 255,0 

230 FOR Z = 1 TO 22:NEXT Z 

240 OUT 255,4 , 

245 FOR Z = 1 TO 22: N EXT Z 
250 NEXT Y 

260 FOR Z = 1 TO 220: N EXT Z 
270 NEXT X 

280 PRINT “LIFT HANDSET AND WAIT FOR YOUR PARTY TO ANSWER" 
290 FOR G = 1 TO 1500:NEXT G 
300 GOTO 10 

Program listing . 


dividual pulses that make up a 
single digit and the second is 
the spacing to be provided be- 
tween individual digits that 
make up the complete phone 
number. 

Lines 230 and 245 present 
the timing allowed between in- 
dividual pulses within a single 
digit. This timing is roughly 22 
milliseconds. Line 260 provides 
the spacing between complete 
digits and is roughly 220 milli- 
seconds. 

When a line such as 35 is en- 
countered in the program, the 
cassette relay contacts are 
closed. When a line such as 220 
is run, the cassette relay con- 
tacts open. 

When you dial a 0, bear in 
mind that it does not produce 
zero pulses but rather produces 
10 pulses. This is taken care of 
in the routine composed of 
lines 40 through 80. 

Since the program prints out 
the dialed number on the 
screen, you have to reverse the 
above process, or whenever a 0 
appears in the dialed number, a 
10 will appear in the number 
printout. This is taken care of 
by line 110. 

How It’s Built 

Fig. 1 shows the simple inter- 
face to give the computer phys- 
ical control of your phone. RY-1 


is a sensitive relay (I used a 
small reed relay) that has at 
least one pair of normally open 
(NO) contacts. It is wired in se- 
ries with a voltage source to op- 
erate the relay by way of the 
cassette relay contacts. 

I used a standard 9 volt tran- 
sistor battery, which worked 
well for me. The reed relay con- 
tacts with the series resistor 
(as shown) comprise the actual 
interface to the outside world. 
Points A and B go across your 
incoming phone line. 

When you run the program, 
leave your phone on the hook. 
When the relay closes, it is held 
closed for a short interval by 
the delay loop in line 37 of the 
program. This seizes the line, 
after which the program contin- 
ues and dials the number speci- 
fied in the program. Your cas- 
sette relay contacts are iso- 
lated from the phone line by the 
auxiliary relay, and the minute 
current through them is much 



Fig. 1. Dialer interface. 


Add a line: 25 
Change line: 30 

INPUT "ENTER YOUR DESIRED CODE NUMBERED 
ON D GOSUB 500,510,520,530,540 


Example 1. 
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less than that drawn when the 
cassette is turned on. This 
means that you do not have to 
worry about damaging the cas- 
sette relay contacts. 

When the message shown in 
line 280 comes up on the screen, 
lift the phone’s handset off the 
hook and wait for your called 
party to answer. The program 
goes to its finish during this 
time, in which it really gets set 
to dial the number again if you 
desire. 

Up to this point, I have been 
dealing with a program and in- 
terface primarily put together 
by my talented son, Dan. Since I 
really wanted a more intelligent 
dialer, one with a bank of 
memorized, most common 
numbers, I made some changes 
to the fundamental program 
(see Example 1). 

Next, add a series of lines 
corresponding to the line num- 
bers you have written into the 
revised line 30 . . . using the fol- 
lowing pattern. 

500 A$ = “2348765”:RETURN 
510 A$ = “8397865”:RETURN 


You may have as many lines 
in the subroutine section as 
you wish to have phone num- 
bers stored in the program 
memory. The first subroutine 
line would be called and its 
number dialed when you input a 
1 when line 25 ran. 

The second subroutine would 
be called and dialed when a 2 
was entered, when line 25 was 
run and so on. If you wish, there 
is nothing to stop you from en- 
tering a hundred numbers or 
more into the program, each of 
which would be dialed merely 
by typing in its appropriate 
code number when the program 
asked for it. 

If you have been “video 
bound” up to now and wish to 
try a control project, this is a 
simple way to get your feet wet. 
If you have either a home-brew 
or commercial peripheral that 
allows you to control a relay by 
means of ports other than the 
cassette port specified, it is 
easy to change the appropriate 
lines to use such a device 
rather than the cassette relay.* 


LET YOUR TRS-80 HELP YOU FIGHT! 
THE HIGH COST OF LIVING!! 


Inflation is robbing every consumer of the purchasing power of his dollar. 
There is no known way to completely stop this invisible bandit; but now, using 
your computer, you can minimize some of the bad effects on your house-hold 
budget with the Computrex HOMEBREW PRODUCTS PROGRAM! With the in- 
formation this cassette software package provides, the average consumer can 
save as much as 50 to 90 percent on the price of common domestic products 
(from antiperspirant to window cleaner). This is because your microcomputer 
can tell you simple, easy ways to make these products from scratch in your 
home. Most products have low-cost ingredients which you can obtain at your 
local grocer, drugstore, or building supplier. The operation of this program is so 
obvious and straightforward, the documentation so complete and clear, that 
anyone can use this program effectively almost as soon as they receive it! Mo 
knowledge of computers is required. 


Features: 

1 ) Finds a product’s formula or recipe by either the product’s name or category 


2) It’s fast! No long waits for information. 

3) When asked, the program gives a complete listing of ail products for which it 
has formulas, and also displays their categories. 

4) Special test feature which can check to see if the entire program loaded 
properly. 

5) More! 

The HOMEBREW PRODUCTS PROGRAM is a Computrex exclusive. You 
can’t get it from any other company. So show everyone that that computer of 
yours is more than just a game-playing toy. Order your copy of this unique soft- 
ware package today! p r j ce; $ j 5.95 (requires 16K LEV II) 

See “NEW PRODUCTS” section of this magazine. Also check back issues 
of this magazine for ads describing some of our other fine products. 

Note; We do not sell software through dealers and stores because our anti- 
plagiarism system will only work effectively with an exclusively mail- 
order market. 

C.O.D. orders accepted. Phone # in our Oct ad is incorrect. Please 
Phone: 1 -803-472-2083 use # in this ad t0 contact Computrex 

Send S.A.S.E. to receive our product list faster. ^ 

s „, 5 , Compuirex <> 

PO Box 536 Inman SC 29349 ZZ 


Zs-SYSTEMS 



The Zs-SYSTEMS 64K RAM 
board is designed to operate in 
any Z80 based microcomputer 
having S-100 bus. It uses 16K 
dynamic RAM chips & features: 
—Board select 
— Bank select 
—Transparent on-board 
refresh 

—2 or 4 MHz operation 
(w/no wait state) 

— Memory disable 

FLOPPY DISK 
CONTROLLER 

Handles with no modification 
up to: 

*4 standard 8” drives 
(Shugart or compatible) or 
*3 minidrives 5” 

Run with 2 or 4 MHz CPU 


Compatible with North 
Star, Cromemco and 
M/PM multiuser. Fully 
assembled, burned in, & 
tested. Available from 
stock to 60 days. 

As low as $500.00 in 
quantities of 100 


Price of one $695.00 

With 16K RAM. .$359.00 
Plus shipping charges 



Use CP/M Disk Operating System 
Using the 1771 LSI controller 


Price of one $245.00 

PC board only $35.00 


ZS-SYSTEMS 


^Z4 

6 months warranty on our boards with normal use 


PO Box 1847, San Diego, CA 92112 SEND FOR FREE INFORMATION 
(714) 447-3997 



List Our Price 

CROMEMCO 20% DISCOUNT 



System III 

5990 

4792 

System II 

3990 

3192 

System II with 10 Meg Disk 

9995 

7996 

NORTH STAR 16% DISCOUNT (or more) 


Horizon 1 — 32K Ram asm 

2099 

1763 

Horizon 1 — 16K Ram asm 

1899 

1595 

Horizon 1 — 32K Ram kit 

1849 

1553 

Horizon 1 to Horizon 2 

450 

378 

32K Ram asm 

659 

525 

VECTOR GRAPHICS 20% DISCOUNT 


Vector MZ-2 (630K disk) 48K Ram 

3750 

3000 

Soroc IQ120 

995 

790 

Perkin Elmer Bantam CRT 

996 

750 

Intertube II 

995 

750 

Integral Data IP 125 

799 

699 

Escon Selectric Interface 

496 

422 

NEC 5510 RO Word Processor Printer 

2900 

2450 


Professional A/r, A/p, Ledger, Payroll, Medical Billing soft- 
ware with customization available. Send for our catalog — 
Some prices are too low to quote. 



SARA TECH 
COMPUTERS 

P.O. Box 692 
400 Base 
Venice, FL 
33595 

(813)485-3559 


SI 06 



v* Reader Service — see page 227 
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Wari 


Here’s a game you can play while you’re planning your next meal. 


L. D. Stander 
P. H. Stander 
PO Box 836 
Cedar City UT 84720 


O ver the years, Hollywood 
has taught us a great deal 
about primitive societies. For 
instance, we know that after a 
routine day of zapping white 
hunters with poison darts, 
most aborigines spend the eve- 


ning leaping and screaming 
around the village fire like un- 
fettered lunatics. 

A growing body of evidence, 
however, indicates that some 
tribes in Africa and Indonesia 
simply have not seen enough 
movies. Not only do these peo- 
ple refrain from nocturnal ca- 
vorting, they actually prefer 
pastimes that demand quiet 
concentration and intellectual 
skill. 

A sterling example of this as- 


tereotypic taste for things cere- 
bral is the ancient game of 
mancala. Competently played, 
mancala can be as challenging 
as chess, and yet variations of 
the game have been found in 
“primitive” cultures from 
Ghana to the Philippines. One 
version, chuba, has even gained 
a following in less civilized re- 
gions of the Americas, such as 
Newark and South Philly. 

Anthropologists generally 
agree that the game was invent- 


ed by early Egyptians. In fact, 
the word “mancala” comes 
from an Arabic verb meaning 
“to move.” During the past 30 
centuries, forms of mancala 
have spread from Egypt to doz- 
ens of cultures and assumed 
names such as bau, chanka, 
chongkak, kpo, madji and wari. 

Wari 

Wari is reportedly the most 
popular game in West Africa. 
As with most forms of mancala, 
learning how to play wari may 
take all of five minutes. We se- 
lected this version for the pro- 
gram because of its close re- 
semblance to theoriginal Egyp- 
tian game. 

As played by tribesmen in Af- 
rica, wari requires only two 
players, twelve cups and 72 
playing pieces— usually peb- 
bles or shells. The cups are ar- 
ranged in two rows of six, with 
each player controlling one 
row. Six pebbles are placed in 
each cup, giving both players 
an initial total of 36. 

Play begins as the first play- 
er removes all the pieces from 
any cup in his row and, moving 
in a counterclockwise direc- 
tion, distributes the pieces (one 
per cup) among ail twelve cups. 
The second player then does 
likewise. During any turn, if the 
last pebble falls in a cup con- 
taining only one or two other 
pebbles, all the pebbles in that 
cup are discarded and not 
counted in either player’s total. 

The game ends when, in his 
regular turn, a player has no 
pieces left to move. Please 
note, however, that running out 
of pieces means defeat only if 
your opponent, In his subse- 
quent turn, can make a move 
that will keep all the remaining 
pieces in his row. The winner 
will always make the last move. 

Don’t be deceived by wari’s 


Program listing . 


120 FOR H-1 TO 80 i PRINT "*";* NEXT H 

130 PRINT* PRINT 

140 PRINT TAB(30); M VARI" 

150 PRINT* PRINT 

160 FOR H-1 TO 80* PRINT "*";* NEXT H 

1000 REM *** INITIALIZE *** 

1010 DIM V(12),N$(2),P(2) 

1020 P(l)-36* P(2)«36* 4=0* 41-0* R-1* F-0 
1030 FOR H-0 TO 11* V(H)-6 j NEXT H 

1040 LINE INPUT "DO YOU WISH TO PLAY AGAINST THE COMPUTER? (Y/N) ";A* 
1050 IF (A$<?"Y") AND (A$<>"N m ) GOTO 1040 
1060 S-0* IF A$»"Y" THEN S-1 

1070 LINE INPUT "FIRST PLAYERS NAME? (UP TO 8 CHARACTERS) ";N|(l) 

1080 A-LEN(N$(l))s IF A>8 GOTO 1070 
1090 IF S-1 GOTO 1130 

1100 LINE INPUT "SECOND PLAYERS NAME? (UP TO 8 CHARACTERS) ";N$(2) 

1110 B=LEN(N$(2))* IF B>8 GOTO 1100 

1120 GOTO 1150 

1130 N|(2)-"C0MPUTER"* B=8 

1140 PRINT "COMPUTERS NAME IS 'COMPUTER'." 

1150 LINE INPUT "WHO GOES FIRST? (NAME) ";A$ 

1160 X-1* IF A|-N|(2) THEN X-2 
1170 Y=ABS(X-3) 

1175 IF S-0 GOTO 1200 
1200 IF A— 8 GOTO 1220 

1210 FOR H-A TO 7* Nf( 1 )-N$(l )+"-"* NEXT H 
1220 IF B-8 GOTO 1240 

1230 FOR H-B TO 7* N$(2)-N|(2)+"-"t NEXT H 
1240 REM *** END INITIALIZE *** 

2000 REM *** DISPLAY ROUTINE *** 

2010 PRINT 

2020 FOR H-1 TO 13* PRINT "-";* NEXT H 
2030 PRINT N$(1);TAB(21)| 

2040 FOR H-1 TO 21* PRINT "-";* NEXH H 

2050 PRINT "*";SPC(4);N$(1)|TAB( 57); "TOTAL* "*P(l) 

2060 PRINT TAB( 1 ) ; " A-" ; V( 1 1 ) j TAB( 8 ) ; "B-" j V( 1 0 ) j TAB( 1 5) J "C-" ; V( 9 ) ; TAB( 22) | 
2070 PRINT "D=" ;V(8) *TAB( 29) ; "E«"; V(7) |TAB( 36 ) ; "F-"; V(6) ;TAB(42) ; 

2080 PRINT "*";SPC(4);N|(2);TAB(57);"TOTAL* m ;P(2) 

2090 PRINT 
2100 PRINT SPC(5); 

2110 FOR H-1 TO 30* PRINT ":";* NEXT H 
2120 PRINT SPC(5)j 

2130 PRINT "*"}SPC(4); "TOTAL DISCARDED* ";4 

2140 PRINT TAB(1);"G-»;V(0)*TAB(8)j"H=";V(1);TAB(15); m I-";V(2);TAB(22)5 
2150 PRINT "J-";V(3)sTAB(29)j"K-";V(4)JTAB(36);"L-";V(5);TAB(42){ 

2160 PRINT "*";SPC(4);"N0. DISCARDED* ";41 
2170 PRINT "*"} 

2100 FOR H-1 TO 13* PRINT "-";* NEXT H 
2190 PRINT N$(2);TAB(2l); 

2200 FOR H-1 TO 21* PRINT "-";* NEXT H 
2210 PRINT "*";SPC(4)j "ROUND NUMBER* ";R 
2220 REM *** END DISPLAY ROUTINE *** 
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apparent simplicity. Only the 
physical aspects of the game 
are simple. The actual course 
of a game is unpredictable and 
often baffling. Totals will shift 
suddenly. A score of 35-5 can 
become 20-20 in a single move. 
It is usually impossible to tell 
who is ahead simply by looking 
at the score. The number of 
possible strategies is unlim- 
ited. 

Like any worthy thinking 
game, wari is capable of raising 
hackles, voices and blood pres- 
sures. In fact, you may remem- 
ber that the word “wari” can 
also be found in Old High Ger- 
man, where it means “to 
curse.” 

The Program 




7^; 


;# 


t 

z > 



The program is arranged into 
five routines as shown in Fig. 1. 
The block title gives a rough in- 
dication of what the routine 
does, and the block number 
gives the starting line number 
of the routine. 

The initialize routine is used 
to obtain information from the 
players and initialize several 
variables and tables. This rou- 
tine is used only once in each 
game. 

The display routine is used to 
arrange and print the game 
board and other game informa- 
tion. This routine is used once 
after the initialize routine and, 
thereafter, once per turn follow- 
ing the test-and-score routine. 

The game-control routine is 
used to obtain a move from 
either a player or from the com- 
puter-move routine (see below). 
It does some testing of the ac- 
quired move and directs a valid 
move to the test-and-score rou- 
tine. Game control also moni- 
tors for the end of a game and 


declares a winner. 

The test-and-score routine is 
used to test the proposed move 
and handle the game book- 
keeping. If the proposed move 
is not valid, the program will be 
directed back to the game-con- 
trol routine to obtain a new 
move. The bookkeeping portion 
of the routine does all the 
scorekeeping and updates the 
game board after each move. 
When the bookkeeping is com- 
pleted, the program is directed 
to the display routine. 

The computer-move routine 
is used when the game-control 
routine requires a move from 
the computer. This routine is di- 
vided into five parts. Parts one 
through four are strategy rou- 
tines. Part five decides the best 
move based on information pro- 
vided by the strategy routines. 

The program is written in Ex- 
tended Benton Harbor BASIC 
(version 10.01.01). The printout 
format is arranged for best ap- 



Fig. 1. Program routines. 


5000 REM *** GAME CONTROL *** 

5010 IP P*1 GOTO 5180 
5020 IP X-2 GOTO 5130 

5040 PRINT N$(X) ;" WHICH OP YOUR POSITIONS DO YOU WANT EMPTIED? 
5050 LINE INPUT "(L) ";U$ 

5060 MhASC(U$) 

5070 IP X-2 GOTO 5100 

5080 IP (M < 65) OR (M >70) GOTO 5120 

5090 GOTO 5220 

5100 IP (M<71) OR ( M > 76 ) GOTO 5120 
5110 GOTO 5220 

5120 PRINT U$| M CANNOT BE EMPTIED BY YOU!"* GOTO 5040 

5150 IP S-0 GOTO 5040 

5140 PRINT N$(2)j" EMPTIES: 

5150 GOTO 5000 
5160 PRINT U| 

5170 GOTO 5220 

5180 PRINT N|(Y)f" HAS NO MORE MOVES!" 

5190 PRINT N$(X);" DECLARED WINNER!" 

5200 PRINT "PRESS ANY KEY TO START NEW GAME." 

5210 PAUSE: CLEAR: GOTO 120 
5220 REM *** END GAME CONTROL *** 

4000 REM *** TEST AND SCORE *** 

4010 P(l)-0: P(2)*0: Q1-0 

4020 fcM-65 

4050 IP M > 5 GOTO 4060 

4040 IP M^6 THEN M-ABS(M-ll) 

4050 GOTO 4070 
4060 M=M-6 

4070 IP V(M )<?0 goto 4100 

4080 PRINT U$; " IS ALREADY EMPTY!" 

4090 GOTO 5040 
4100 A*V(M): B-M+1: V(M)=0 
4110 IP B=1 2 THEN B-0 
4120 V(B)«V(B)+1: A-A-1 
4150 IP A«0 GOTO 4150 
4140 B-B+1: GOTO 4110 

4150 IP (V(B)< 2) OR (V(B) ) 5) GOTO 4170 

4160 Q1-V(B)s Q-QfV(B): V(B)=0 

4170 POR H-6 TO 11: P(l)-P(l)+V(H): NEXT H 

4180 POR H-0 TO 5: P(2)«P(2)+V(h) : NEXT H 

4190 IP P(Y )<>0 GOTO 4210 

4200 P*1 : GOTO 4220 

4210 X.ABS(X-5): Y»ABS(X-5)t R*R+0.5 

4220 GOTO 2000 

4250 REM *** END TEST AND SCORE *** 

5000 REM *** COMPUTER MOVE *** 

5010 CLEAR Z(» DIM Z(5) 

5020 G«1 

5100 REM *** LEVEL 1 STRATEGY *** 

5110 Z(0)-20: Z(l )-18: Z(2)-l6: Z(5)-14: Z(4)*12: Z(5)«18 

5120 POR H-0 TO 5 

5150 IP V(H)-0 THEN Z(H)«0 

5140 NEXT H 

5200 REM *** LEVEL 2 STRATEGY *** 

5210 POR H-0 TO 5 

5220 IP V(H)-0 GOTO 5340 

5230 A^V(H) : B-H+1: 020: D-2: E-0 

5240 IP B-12 THEN B=0 

5250 A-A-1: IP A-0 GOTO 5300 

5260 B-B+1* E-E+1 

5270 IP E-12 THEN D=D-1 

5280 IP E»12 THEN E-0 

5290 GOTO 5240 

5300 ip (v(b) ; D) OR (V(B)-O) GOTO 5330 
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5510 IF B> 5 THEN C-30 
5320 IF B< 6 THEN C«10 
5330 Z(H)-Z(H)+C 
5340 NEXT H 

5400 HEM *** LEVEL 3 STRATEGY *** 

5410 FOR H=0 TO 5 
5420 A*0 

5430 IF V(H )»0 GOTO 5530 
5440 IF V(H)< 6-H GOTO 5520 
5450 A*V(H)-(5-H) 

5460 IF A 7 GOTO 5520 
5470 B»A* A-0 
5480 B«B-12* Am A+6 
5490 IF B < 1 GOTO 5520 
5500 IF B >6 GOTO 5480 
5510 A*A+B 

5520 Z(H)-Z(H)+(50-A) 

5530 NEXT H 

5600 REM *** LEVEL 4 STRATEGY *** 

5610 A^IO 

5620 IF (P(1 ) > 6) OR (P(2)>6) GOTO 5700 
5630 IF P(2)<P(1) OR V(5)*0 GOTO 5700 
5640 FOR H-0 TO 4 
5650 IF V(H)*0 GOTO 5670 

5660 Z(H)«Z(H)+A* IF V(H+1 )«0 THEN Z(H)*Z(H)+30 
5670 A^A+10 
5680 NEXT H 

5700 REM *** SELECT THE BEST MOVE *** 

5710 A-0 

5720 FOR H-0 TO 5 

5730 IF Z(HK -A GOTO 5750 

5740 a-z(h) t U*H 

5750 NEXT H 

5760 >w(u+7i)s u$*chr$(m) 

5770 GOTO 3160 


pearance on Heath’s H9 video 
terminal (80 characters by 12 
lines). 

Computer Strategy 

The computer uses a weight 
table to decide its move. Each 
level of strategy adds a value to 
the table for each possible 
move. The computer then 
chooses the move with the 
highest weight value. 

Level 1 strategy weighs each 
move based on its position on 
the game board. This strategy 
assumes that some moves are 
always better because of board 


position. 

Level 2 strategy determines 
for each possible move if and 
where playing pieces will be 
discarded. If a move will dis- 
card pieces on the computer’s 
side of the board, ten will be 
added to the weight table. This 
strategy will add 30 to the table 
if a move causes opponent 
pieces to be discarded. If no 
pieces are discarded by a 
move, 20 will be added to the 
table. 

Level 3 strategy determines 
how many pieces will be given 
to the opponent by each possi- 


DO YOU WISH TO PLAY AGAINST THE COMPUTER? (Y/N) N 
FIRST PLAYERS NAME? (UP TO 8 CHARACTERS) TOM 
SECOND PLAYERS NAME? (UP TO 8 CHARACTERS) DICK 
!) TOM 


WHO GOES FIRST? (NAME 
-TOM* 


A- 6 
G» 6 


B* 6 C= 6 B= 6 E— 6 F- 6 

**********(****************** 

Ha 6 la 6 J* 6 Ka 6 L- 6 

-DICK- 


TOM TOTAL* 36 

DICK TOTAL* 36 

TOTAL DISCARDED* 0 
NO. DISCARDED* 0 
ROUND NUMBER* 1 

TOM WHICH OF YOUR POSITIONS DO YOU WANT EMPTIED? (L) G 

G CANNOT BE EMPTIED BY YOU! 

TOM WHICH OF YOUR POSITIONS DO YOU WANT EMPTIED? (L) A 

* TOM * TOM TOTAL* 30 

AaO B-6 Ca 6 Da 6 E- 6 P-6* DICK TOTAL* 42 

* ****************************** * TOTAL DISCARDED* 0 

Ga 7 H- 7 la 7 J» 7 K- 7 L» 7 * NO. DISCARDED* 0 

* LICK * ROUND NUMBER* 1.5 

LICK WHICH OF YOUR POSITIONS DO YOU WANT EMPTIED? (L) G 

* TOM * TOM TOTAL* 32 

A«0 B-6 0-6 D- 6 E» 7 F« 7 * DICK TOTAL* 40 

* ****************************** * TOTAL DISCARDED* 0 

Ga 0 H- 8 1-8 J- 8 K- 8 L- 8 * NO. DISCARDED* 0 

LICK * ROUND NUMBER* 2 


TOM WHICH OP YOUR POSITIONS DO YOU WANT EMPTIED? (L) A 

A IS ALREADY EMPTY! 

TQM WHICH OF YOUR POSITIONS DO YOU WANT EMPTIED? (L) F 


Sample run 1. Player versus player. 


DO YOU WISH TO PLAY AGAINST THE COMPUTER? (Y/N) Y 
FIRST PLAYERS NAME? (UP TO 8 CHARACTERS) HARRY 
COMPUTERS NAME IS ‘COMPUTER'. 

WHO GOES FIRST? (NAME) COMPUTER 

* HARRY * HARRY TOTAL* 36 



A- 6 

Ba 6 0-6 

D- 6 

E- 6 F- 

6 

* 

COMPUTER TOTAL* 

56 

* 


*sttstt**tttt**i 

!****** 

******** 


* 

TOTAL DISCARDED* 

0 


G— 6 

H— 6 1-6 

J- 6 

Ka 6 

6 

# 

NO. DISCARDED* 0 









ROUND NUMBER* 1 


COMPUTER EMPTIES* G 













HARRY TOTAL* 

COMPUTER TOTAL* 

37 


A- 6 

B-6 C- 6 

D- 6 

E- 6 F- 7 

* 

35 

• 


* 1 1 * * * t * * t * t * t * * t * * 1 1 : 

******** 


* 

TOTAL DISCARDED* 

0 


G- 0 

H- 7 1-7 

J- 7 

Ka 7 U 

7 

• 

10. DISCARDED* 0 



* COMPUTER * ROUND NUMBER* 1.5 

HARRY WHICH OF YOUR POSITIONS DO YOU WANT EMPTIED? (L) A 


Sample run 2. Player versus computer. 


ble move. It then adds 50, 
minus the number of forfeited 
pieces, to the weight table. 

Level 4 strategy is used only 
in the event both players have 
six or fewer pieces. If the com- 


puter has the higher number of 
pieces, it will sacrifice its own 
pieces to force the opponent to 
move all his pieces to the com- 
puter’s side of the game 
board. ■ 



X4 


MONITOR $149* 12" B&W 


: mu 


$375 


Stand Alone Video Terminal 

-CC.8? b € 9 X Fvff Z M'ttw 0 i i 7 * i - “ f ,f I ***+ 

! "MU ' < > *+ , - , •-'012456739 : : <=>? 
IRBCDEFGH I JKLMHOPQRSTUUWXVZC \ ] 

' abcdef yhi ...i k 1 i*i n o r s t ity wx yz-C I > v | 


5CT-100 VIDEO BOARD FEATURES 

• 64x16 line format with 128 displayable characters 

Serial ASCII or BAUDOT with multiple Baud rates 
• $197 Assembled or $167 Kit (Partial Kit $89) 

• Full cursor control with scrolling and paging 
• On board power supply 

• Serial interface RS232 or current loop 

• Purchase SCT-100 alone or complete terminal 


COMPLETE KEYBOARD ' 

Full Kit 8325 (includes SCT-100) 


»XIT€X CORR 


9861 Chartwell Drive 

Dallas, Texas 75243(214) 349-2490 


ORDER BY PHON E/Overseas orders 8* dealers welcome 
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With Motorola's $ 129 9 - 5 Micro Chroma 68 Kit* 



rHROMA68 


MICRO 


...you can have 
your own home 
computer with 
color graphics 

The Micro Chroma 68 is Motorola’s 
TVBugfKit. It contains the six major 
components and the printed circuit 
board necessary to make a standard, 
unmodified color television receiver 
into a color monitor for a highly 
sophisticated computer system. 

Just add a standard ASCII Keyboard, 
your color TV and some relatively 
inexpensive components and you can 
have your own home computer with 
color graphics. (As described in the 
June 1979 issue of Kilobaud/Micro- 
computing Magazine). 

Micro Chroma 68 includes: 

• MC6808 — Microprocessor with Clock Gen- 
erator (MPU) 

• MC6846P3 - RIOT with TVBug (ROM, 
I/O, Timer) 

• MC6847 — Video Display Generator (VDG) 

• MC6821 — Peripheral Interface Adapter 
(PIA)— Two 8-bit parallel ports 

• MC1372 — Video RF Modulator 

• MC6850 — Asynchronous Serial Interface 
Adapter (ACI A)— Serial ports 

• Printed Circuit Board with wirewrap area 

• Data Sheets on all parts included with 
the kit 

• Hardware/ Software Descriptions 

• Complete System Schematic 

• Complete Parts List 

• Users Manual *( with many helpful hints and 
patches for TSC Software) 






The TVBug System features: 


• 8K User RAM 

• 6K Display RAM 

• Large Wirewrap area for Breadboarding 

• Kansas City Standard Tape Interface 

• Full Hardware/Software Control of the 



Video Display 
• 12 Color Graphic Modes 

The MC6808 Advanced Microproces- 
sor is totally software compatible with 
the original MC6800, and most software 
is easily modified for use with TVBug. 


+5V only 

FULLY EXPANDABLE 
(more RAM, ROM, DISK.etc.) 


COLOR or BW Television 
(unmodified) 


START BUILDING YOUR OWN HOME COMPUTER 
WITH COLOR GRAPHICS TODAY!!! 


*Copyright of Motorola Inc. 
tTrademark of Motorola Inc. 


MICRO CHROMA 68 IS AVAILABLE FROM YOUR LOCAL MOTOROLA DISTRIBUTOR! 


(M) MOTOROLA. INC. 

Integrated Circuits Division 

3501 ED BLUESTEIN BLVD. AUSTIN, TEXAS 78721 
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********* *** ********* ************* * *** 
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********************* ***** 


* 

* * 
* * 
* * 
* * 
*** 


*********************************************************************************************************************************** 


*** ******* *** ******* 

* * * * 

* * * ***** * 

* * * * 

* *********** 
* * 
***** *** *** 

* * * 

* *********** * * 

* * * * 

***** *** ************* 


* * * 

*** * ***** *** *** 
* * * * * 

***** ******* * * * 

* * * * 
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* * * * 
* ******* ***** * 
* * * 
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This improved algorithm allows you easily to generate mazes. 


Paul Wen n berg 
1322 Beechwood 
Abilene TX 79603 


T his article briefly describes 
an efficient and elegantly 
simple method for generating a 
maze. Mazes can be tedious to 
do by hand, but once made can 


provide a few minutes, or hours, 
of fun. A microcomputer with 
even a small amount of memory 
can generate quite a large maze 
with the techniques described, 
thereby adding to the ever- 
growing number of sophisticat- 
ed computer games for hob- 
byists. 

The Daedalian Craft 

To generate a maze the com- 


puter first constructs a border in 
which the walls of the maze are 
forced to stay. After this, a wall 
is started at a random point in- 
side the border. The wall con- 
tinues out in a random walk 
fashion. Eventually the wall will 
become trapped (see Fig. 1). 

At this time the computer will 
retrace, or back up, until it finds 
an opening and then proceed 
with its random walk (Fig. 2). 
Previously backed-up walls are 
thereafter ignored. When the 
computer is forced to back up 
all the way to the beginning, the 
maze is complete. 

The Programs 

Program A operates the fast- 
est; however, it is inefficient 
with memory. It is also the easi- 
est to follow. The “A” array is a 
two-dimensional array that 
stores the maze. Setting A(n,m) 
to 1 will set the nth column and 


the mth row as part of a wall. A 
zero value will be a path. The 
maximum length and width of 
the maze is set by the “A” array 
and the size of your print or dis- 
play device. 

When the program is run, it 
will ask for the length and width 
of the maze. This is the number 
of lines and columns, respec- 
tively, of your output device. The 
computer will ensure, however, 
that the length and width are 
odd numbers. See Table 1 for a 
line description of Program A. 

Program B is slow, but more 
applicable to microcomputers 
because of memory efficiency. 
Instead of an array A(132,132) of 
real numbers storing only Os 
and Is, it is simple to reduce the 
array to A(11,132) and pack the 
Os and Is manually. For exam- 
ple, twelve Os or 1 s can be stored 
in a real number from 0 to 4095. 
Of course, larger packing den- 


Lines 

Remarks 

140-145 

Clears the array 

150-160 

Sets the border 

170-180 

Sets the starting point 

210-240 

Tests if trapped 

260-290 

Backs up 

320 

Chooses random length 

340 

Chooses random direction 

440-460 

Tests whether or not the wall will run into another 

470-490 

Inserts wall 

560-600 

Prints maze 


Table 1. 


DIM A(1 1,132) 

N = :M = 
GOSUB 750 


750 H = INT((N - 1)/12) + 1 

760 B = N-(H-1)*12 

770 B2 = 1:IFB = 1 GOTO 790 

780 FOR P = 1 TO B-1:B2 = B2*2:NEXT P 

790 A(H,M) = A(H,M) + B2 

800 RETURN 


Subroutine 1. A(N,M)=1; 1<N, IVK132. 


N = :M = 
GOSUB 810 


810 V = 1:H = INT((N - 1)/12) + 1 
820 B = N — (H - 1)*12 
830 Z = A(H,M) 

840 IF B = 1 THEN 880 
850 FOR P = 1 TO B - 1 
860 Z = INT(Z/2) 

870 NEXT P 

880 IF Z/2 = INT(Z/2) THEN V = 0 
890 RETURN 

Subroutine 2. V = A(N,M); 1<N, M^132. 


N = :M = 

GOSUB 900 


900 GOSUB 810 

910 IF V = 0 THEN RETURN 

920 H = INT((N - 1 )/ 1 2) + 1 

930 B = N - (H - 1)* 12 

940 B2 = 1:IFB = 1 GOTO 960 

950 FOR P = 1 TO B - 1:B2 = B2*2:NEXT P 

960 A(H,M) = A(H,M) - B2 

970 RETURN 

Subroutine 3. 
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Fig. 1. 



sities are possible. See Sub- 
routines 1 and 2. 

In this program there is never 
any reason to set an array value 
to 0. To set an individual value to 
zero, see Subroutine 3. 

For the maximum maze size 
of 131 x 131 (131 columns by 131 
lines on a hard-copy printer), the 
program took V/i hours to com- 
pute and V 2 hour to print using 
an Imsai 8080 connected to a 
DECwriter. Refer to the Program 
B sample run as an example. 

Line 670 in Program B was 
added to monitor the program’s 
progress on a CRT display. It is 
interesting to imagine the com- 
puter building walls and back up 
by watching the variable K. 

At this point you may wonder 
where the start and finish are. 
No matter where you put the 
start and finish, there is only one 
solution, except in the case 
where you reach the border, and 
then there are two solutions 
depending on whether you move 
clockwise or counterclockwise. 

I wish to thank Ed Grant 
(KB5AL) for the use of his beau- 
tiful computer system, which 
uses TDL 8K BASIC. The pro- 
gram should work with most 
BASIC interpreters and has 
been carefully written to avoid 
rounding errors in the subrou- 
tines. 

Modifications of the output 
are possible. If your printer has a 
1/8-inch line spacing feature, 
you are in luck. Graphic output 
devices would make great- 
looking mazes. The computer 
does not give a solution. I will 
leave that as a challenge to you 
hard-working programmers. ■ 


10 REM MAZE GENERATING PROGRAM 



100 

REM MAZE GENERATING PROGRAM 

13 REM BY PAUL WENNBERG 



110 

REM BY PAUL WENNBERG 

100 DIM A < 64 r 64 ) » L2(500) r D2<500) 



120 

REM SET PRINTER WIDTH 

110 INPUT 'WIDTH' ?W:W=INT<W/2> 



130 

WIDTH 132 

120 INPUT 'LENGTH' >LJL=INT (L/2) 



140 

DIM A( 11 r 132 ) r L2< 1000 > »D2< 1000) 

130 N=2*W+1JM=2*L+1 



150 

REM SET WIDTH AND LENGTH 

140 FOR 1=2 TO N-1JF0R J*2 TO M-lJA(IrJ)=0 

i 


160 

REM OF MAZE. 

145 NEXT J * NEXT I 



170 

INPUT 'WIDTH* »WJW=INT<W/2) 

150 FOR 1=1 TO N.A<Irl)=l.A(I»M)=ll NEXT I 



180 

INPUT 'LENGTH' JLJL=INT<L/2) 

160 FOR 1=1 TO m:a<i»i)=i JA(N»I)«1:NEXT I 



190 

REM CLEAR THE ARRAY 

170 NN=2*INT < RND (l)t(U-2> ) +3 



200 

FOR 1=1 TO 11JF0R J=1 TO 132 

180 MM=2*INT(RND<l)*(L-2>>+3 



210 

a<i»j)=o:next jjnext i 

190 a(nn>mm)=i:k=o 



220 

I=2*W-HJJ=2*L+1 IFOR N=1 TO I 

210 IF A ( NN-2 f MM ) =0 THEN 320 



230 

m=i:gosub 75o:m=jjgosub 750 

220 IF A(NN+2» MM)=0 THEN 320 



240 

NEXT NJFOR M»2 TO J-ltN=l 

230 IF A ( NN » MM-2 ) =0 THEN 320 



250 

GOSUB 750:N=i:G0SUB 750 : next m 

240 IF A(NN,MM+2>=0 THEN 320 



260 

REM PICK A STARTING POINT 

250 IF K-1=0 THEN 560 



270 

NN=2*INT < RND ( 1 ) * < W-2 ) ) +3 

260 IF D2(K)=1 THEN NN=NN+L2(K) 



280 

MM=2*INT <RND< 1 )*(L-2> )+3 

270 IF D2(K)=2 THEN NN=NN-L2<K) 



290 

N»NN:m=MM: GOSUB 750!K=0 

280 IF D2< K > =3 THEN MM=MM+L2(K) 



300 

N-NN-2 J M=MM l GOSUB 810 

290 IF D2(K)*4 THEN MM=MM-L2(K) 



310 

IF V=0 THEN 440 

300 K=K-1 



320 

N»NN+2JM=MMJ GOSUB 810 

310 GOTO 210 



330 

IF V=0 THEN 440 

320 Ll=2*INT<RND<l>*3>+2 



340 

n«nn:m=mm- 2 :gosub 8io 

330 IF Ll=8 THEN 320 



350 

IF V=0 THEN 440 

340 D1=INT<RND<1)*4>+1 



360 

N=NNJM*MM+2: GOSUB 810 

350 IF Dl=5 THEN 340 



370 

IF V=0 THEN 440 

360 IF Dl>2 THEN 410 



380 

IF K-1=0 THEN 690 

370 S=-l 



390 

IF D2<K)=1 THEN NN“NN+L2<K ) 

380 IF Dl=2 THEN 6=1 



400 

IF D2(K)=2 THEN NN=NN-L2<K > 

390 T=0 



410 

IF D2(K)=3 THEN MM=MM+L2<K> 

400 GOTO 440 



420 

IF D2(K)=4 THEN MM=MM-L2(K) 

410 S=0 



430 

K-K-1JG0T0 300 

420 T—l 



440 

LI =2* I NT (RND( 1 )*3)+2 

430 IF Dl=4 THEN T=1 



450 

IF Ll=8 THEN 440 

440 FOR 1=2 TO LI STEP 2 



460 

D1 = INT <RND< 1 )*4) + l 

450 IF A(NN+S*I,MM+T*I>=1 THEN 320 



470 

IF Dl=5 THEN 460 

460 NEXT I 



480 

IF Dl>2 THEN 530 

470 FOR 1=1 TO LI 



490 

S—l 

480 A<NN+S*I»MM+T*I>=1 



500 

IF Dl=2 THEN S=1 

490 NEXT I 



510 

T=0 

500 NN=NN+S*L1 



520 

GOTO 560 

510 MM=MM+T*L1 



530 

S-0 

520 N=K+1 



540 

T=-l 

530 L2 ( K ) =L1 



550 

IF Dl=4 THEN T=1 

540 D2<K)=D1 



560 

FOR 1=2 TO LI STEP 2 

550 GOTO 210 



570 

n=nn+s*i:m=mm+t*i:gosub 8io 

560 FOR 1=1 TO M 



580 

IF V=1 THEN 440 

570 FOR J=1 TO N 



590 

NEXT I 

580 IF A < J r I ) =1 THEN PRINT '*'* 



600 

FOR 1=1 TO LI 

590 IF A( J» I )*0 THEN PRINT ' '» 



610 

n=nn+s*i:m=mm+t*i:gosub 750 

600 NEXT J! PRINT ♦ NEXT IJEND 



620 

NEXT I 




630 

NN=NN+S*L1 JMM=MM+T*L1 

>READY 



640 

K=K+1 




650 

L2(K)*L1 




660 

D2(K>=D1 




670 

LPRINT K 




680 

GOTO 300 




690 

FOR M=1 TO 2*L+1 




700 

FOR N=1 TO 2*W+1 




710 

GOSUB 810 

RUN 



720 

IF V*1 THEN PRINT '*'? 

WIDTH? 45 



730 

IF V=0 THEN PRINT ' '? 

LENGTH? 40 



740 

NEXT NJPRINTJNEXT mjend 

********************************************* 

750 

H=INT< <N-1 )/12) + l 

* 


* 

760 

B=N-(H-1 )*12 

* *** ***** ***** *** ********* ********* 

* 

* 

770 

B2=i:iF B=1 GOTO 790 

******* *** * ** * * 

* 

* 

780 

FOR P=1 TO B-l JB2=B2*2 JNEXT P 

****** ******* * * * * *** ***** 

* 

* 

790 

A<H»M)=A(HrM)+B2 

****** **** ***** 

* 

* 

800 

RETURN 

***** *********** * * ******* * * * * 

* 

* 

810 

v=i:h=int<<n-d/i2)+i 

***** *** **** 

* 

* 

820 

B=N-(H-1 )*12 

* * * * *********** * *** * ******* * * *** 

* 

830 

Z=A<Hf M) 

**** * * * * * * * * * 

* 

* 

840 

IF B=1 THEN 880 

* * * ******* ******** *** * * ***** 

* 

850 

FOR P=1 TO B-l 

*** ************ 


* 

860 

Z=INT (Z/2) 

* * ********* * * * *** ****** ******* 

* 

870 

NEXT P 

** **** ****** 

* 

* 

880 

IF Z/2=INT < Z/2) THEN V=0 

* ***** *** * *** ***** * *** * * *** *** 

* 

* 

890 

RETURN 

** ** * *** *** * 

* 

* 



* * * * *** ********* * * ******* * * *** 

* 

* 

>READY 

****** *** *** 

* 

* 

RUN 


* *** * * * ******* * * ***** ***** * * *** 

* 

WIDTH? 30 

** * ** *** *** ** 


* 

LENGTH? 20 

* * *** *** * *** * * * *** * * * * *** *** 

* 

******************************* 

*** ******** ***** ** 

* 

* 

* 

* 

* * *** ******* ***** * * * *** * * 

* 

* 

* * 

*********************** * * 

** ** ** *** *** *** 

* 

* 

* * 

* * * * * 

* * * * ***** *** ***** ***** * *** * * * 

* 

* 

* * 

* *********** * ***** * * * 

***** ** * * *** 

* 

* 

* * 

* * * * * * * 

***** *** * * ******* ******* * ******* 

* 

* *************** * ******* * * 

********** * 

* 

* 

* 

* * * * * 

****** *** * *************** ******* 

* 

* 

* * 

* ********* * * ********* * 

***** * * * 

* 

* 

* * 

** **** ** 

* *** * *********** *********** ******* * 

* 

* 

* * 

******** ******* * * * 

*** *** * ** 

* 

* 

* * 

***** * * * * * 

****** ***** ****** ********* *** * 

* 

* 

* * 

***** * *** * ***** * * * * 

*** ****** ** * * 

* 

* 

* * 

*** ***** 

* * *** ********* ********* * * * 

* 

* 

* *********** * * *** * * *** * 

** **** ****** **** 

* 

* 

* 

* * * * * * * 

* *** * * * ***** ***** ***** ***** * 

* 

* 

* ********* * ********* * * * * 

***** ***** * * 

* 

* 

* * 

* * * * * * 

* * *** *************** ***************** 

* 

* 

* ******* *************** *** * 

* 


* 

* 

* 

********************************************* 

******************************* 

>READY 



>READY 

Program A and sample run. 



Program B and sample run. 
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Get a Software Discount! 

Now you can get the best for less! Just clip out the coupon at right, bring it to your local 
computer store, and you’ll get $1.00 off the list price of any program package from 
Instant Software! 


AH Packages $7.95 except where otherwise indicated. 


TRS-80* 


Level I 

Knight’s Quest/Robot Chase/Horse Race 

16K; Order No. 0003R. 

Cave Exploring/Yacht/Memory 16K; Order No. 0010R. 
Status of Homes/Auto Expenses 4K; Order No. 001 2R. 

BUSINESS PACKAGE I 

When the TRS-80 
first appeared on 
the market, busi- 
nessmen every- 
where became ex- 
cited at the pros- 
pect of bringing the 
computer’s conve- 
nience and versatili- 
ty to their busi- 
nesses at unprece- 
dented prices. 

Thanks to Instant 
Software, that 
dream is now a real- 
ity. Actually six sep- 
arate programs, 

Business Package I 
contains all the software you’ll need to maintain the 
books for your company— and on the least expens- 
ive TRS-80 produced. The computer will list your 
fixed assets and term depreciation; allow for the 
creation of tape files for fast access to your general 
ledger and other information; compute year-to-date 
ledger from monthly ledger data; compute trial bal- 
ance and profit-and-loss statements; and combine 
all data to produce a year-end balance. Package fur- 
nished complete with blank data cassette and de- 
tailed instructions for use. 

Order No. 001 3R $29.95 

Demo I 4K; Order No. 0020R. 

Destroy All Subs/Bomber/Gunboats 4K; Order No. 0021 R. 
Personal Finance I 4K; Order No. 0027R. 

Doodles and Displays I 16K Order No. 0030R. 

Space Trek III 4K; Order No. 0031 R. 

Fun Package I 16K; Order No. 0037R. 

Hex Pawn/Shuttle Craft Docking/Space Chase/ Sea Battle 
16K; Order No. 0041 R. 

BUSINESS PACKAGE III 

Sales are the lifeblood of virtually any business. 
With Business Package III, you’ll be able to maintain 
inventories and work out discounts and commission 
percentages on your computer, giving your cus- 
tomers the fast answers they need and leaving you 
more time in the field. 

Inventory 

Why spring for a larger computer when you can 
maintain a full running inventory of up to 1 153 items, 
showing stock number, quantity, and price, on your 
TRS-80? The program allows you to search for indi- 
vidual items or to review your entire inventory one 
block at a time. The program is so simple to run that 
your employees will be able to use it with only min- 
imal training. 

Discount and Commission Percentages 

This automated business function program is just 
the tool you need to handle so many of your daily 
calculations. Any retail or wholesale company can 
benefit from fast, easy access to the following infor- 
mation: 

Selling Price 
Percent Markup 
Total Selling Price 
Discount Percentage 
Actual Price 
Percent Change 
Percent Profit 
For the 4K Level I. 

Order No. 0061 R $7.95 


Level I and II 

Basic and Intermediate Lunar Lander 

4K; LI, 16K L.II; Order No. 0001 R. 

Space Trek II 4K LI, 16K L. II; Order No. 0002R. 
Beginner’s Backgammon and Keno 4K L.I, 16K L. II; 
Order No. 0004R. 

Golf/Crossout 4K L.I, 16K L.II; Order No. 0009R. 

Air Flight Simulation 4K L.I, 16K L.II; Order No. 0017R. 
Oil Tycoon 4K L.I, and L.II; Order No. 0023R. 
BEGINNER’S BACKGAMMON/KENO Why sit alone 
when you can play these fascinating games with your 
TRS-80? 

• Backgammon— Play against the computer. Your 
TRS-80 will give you a steady, challenging game that’s 
sure to sharpen your skills. 

• Keno— Enjoy this popular Las Vegas gambling game. 
Guess the right numbers and win big. 

You’ll need a TRS-80 Level I or II. Order No. 0004R $7.95. 
Bowling 4K L.I, 16K L.II; Order No. 0033R. 

Santa Paravia and Fiumaccio 
4K L.I, 16K L.II; Order No. 0043R. 

Level II 



TEACHER 

For decades, leading educators and computer scien- 
tists alike have been touting the future role of computers 
in education. Now you and your family can reap the bene- 
fits of computer-assisted instruction in the comfort of 
your own home. This practical program allows you to in- 
put any number of questions and answers from the fields 
of science, languages, history— you name it. Using this 
data, the computer will prepare several types of tests, 
quiz students— providing up to three hints per ques- 
tion-even offer graphic rewards for younger children, 
all at the user’s discretion. 

Teacher Data Transfer 

This time-saving program allows the instructor to 
record several tests sequentially on a single cassette, 
thereby permitting the administration of whole lessons 
without the inconvenience of changing cassettes. 

Teacher is effective, practical, easy to use— perfect 
for teachers, parents, businessmen or anyone faced with 
learning a lot of material in the shortest possible time. 
Furnished with blank data cassette. 

Order No. 0065 R $9.95 

Space Trek IV 16K; Order No. 0034R. 

Doodles and Displays II 16K; Order No. 0042R. 
Household Accountant 16K; Order No. 0069R. 

Financial Assistant 16K; Order No. 0072R. 

Bowling League Statistics System 
16K; Order No. 0056R. $24.95 
Cards 16K; Order No. 0063R. 


Model Rocket Analyzer and PreFlight Check 
16K; Order No. 0024R. 

Ramrom PatrolfTie Fighter/Klingon Capture 

16K; Order No. 0028R. 


TRS-80 UTILITY 1 Ever wonder how some program- 
mers give their programs that professional look? Ins- 
tant Software has the answer with the TRS-80 Utility 
1 package. Included are: 

• RENUM— Now you can easily renumber any 
Level II program to make room for modification or to 
clean up the listing. 

• DUPLIK— This program will let you duplicate any 
BASIC, assembler, or machine-language program, 
verify the data, and record the program on tape. You 
can even do Level I programs on a Level II machine. 
For the TRS-80 Level II 16K. Order No. 0081 R $7.95. 


TRS-80 UTILITY 2 Let Instant Software change the 
drudgery of editing your programs into a quick, easy 
job. Included in this package are: 

• CFETCH— Search through any Level II program 
tape and get the file names for all the programs. You 
can also merge BASIC programs, with consecutive 
line numbers, into one program. 

• CWRITE— Combine subroutines that work in dif- 
ferent memory locations into one program. This 
works with BASIC or machine-language programs 
and gives you a general checksum. 

This package is just the thing for your TRS-80 Level II 
16K. Order No. 0076R $7.95 


PET** 


Personal Weight Control/Biorhythms 8K; Order No. 
0005P. 

Casino I 8K; Order No. 0014P. 

Casino II 8K; Order No. 001 5P. 

Arcade I 8K; Order No. 0074P. 

Digital Clock 8K; Order No. 0083P. 
Checkers/Baccarat 8K Order No. 0022P. 

Dow Jone$ 8K; Order No. 0026P. 

Tangle/Supertrap 8K; Order No. 0029P. 

Trek-X 8K; Order No. 0032P. 

Qubic-4/Go-Moku 8K; Order No. 0038P. 

Mimic 8K; Order No. 0039P. 

Penny Arcade 8K; Order No. 0044P. 

Arcade II 8K; Order No. 0045P. 

Baseball Manager 8K; Order No. 0062P. $14.95. 

Turf and Target 8K; Order No. 0097P. 

MORTGAGE WITH PREPAYMENT OPTION/FINAN- 
CIER These two programs will more than pay for 
themselves if you mortgage a home or make invest- 
ments: 

• Mortgage with Prepayment Option— Calculate 
mortgage payment schedules and save money with 
prepayments. 

• Financier— Calculate which investment will pay 
you the most, figure annual depreciation, and com- 
pute the cost of borrowing, easily and quickly. 

All you need to become a financial wizard with an 8K 
PET. Order No. 0006P $7.95. 


Apple** 


Golf Applesoft II + 20K Order No. 0018A. 
Bowling/T rilogy 20K; Order No. 0040A. 

Math Tutor I Applesoft II + 24K Order No. 0073A. 
Math Tutor II Applesoft II + 20K Order No. 0098A. 


*A trademark of Tandy Corporation 

**A trademark of Commodore Business Machines Inc. 

***A trademark of Apple Computer Inc. 











Ask for Instant Software at a computer store near you. 


Colorado 

Byte Shop 

3464 S. Acoma St. Englewood 

Connecticut 

Bridgeport Computers Inc. 

3876 Main St. Bridgeport 

Computerlab 

130 Jefferson, New London 

The Computer Store 

43 South Main St., Windsor Locks 

D.C. 

The Program Store 
4200 Wisconsin Ave. N.W., 
Washington, D C. 

Florida 

AMF Electronics 
11146 N. 30th St. Tampa 

Computer Center 

6578 Central Ave., St. Petersburg 


Alabama 

The Computer Shack 

913 Shadyview Lane, Adamsville 

Computerland of Huntsville 
3020 University Dr. Huntsville 

Olensky Bros. 

3763 Airport Blvd., Mobile 

Arizona 

Mittets TV & Radio 
621 East Broadway, Mesa 

Resalem Electronics 

16610 Meadow Park Dr., Suncity 

California 

Amco Elect. Supply 
635 E Arrow Hwy. Azusa 

American Mercantile Co. Inc. 

2418 1st Ave. S. SeattleByte Shop of 

Fairfield 

87 Marina Center St., Suison City 

Byte Shop of Mt. View 

1063 West El Cemino Real, Mt. View 

Byte Shop of Sacramento 

6041 Greenback Ln. Citrus Heights 

Capital Computer Systems 
3396 El Camino Ave. Sacramento 

Computer Components of South Bay 
15818 Hawthorne Blvd. Lawndale 

Computer Components Inc 

6791 Westminster Ave. Westminster 

Computerland 

16720 S. Hawthorne, Lawndale 

Computerland of San Francisco 
117 Fremont St. San Francisco 

Computerland of W. LA 
6840 La Cienga Blvd. Englewood 

Hobby World 

19356 Business Ctr. Dr. Unit 6 
Borthridge 

Microsun Computer Center 
2989 North Main St. Walnut Creek 

OpampfTechnical Books 

1033 N. Sycamore Ave. Los Angeles 

Radio Shack Dealer 

8250 Mira Mesa Blvd. San Diego 

Silver Spur Elect. Comm. 

13552 Central Ave. Chino 


Computerland of Ft. Lauderdale 
3963 N. Federal Hwy., Ft. Lauderdale 


Computer Shoppe Inc. 

3225 Danny Park Suite 222, Metairie 


Computer, ETC. 

13 A, Allegheny Ave., Towson 

Massachusetts 

Computer Packages Unlimited 
99 Reservoir St. Holden 

The Computer Store 

120 Cambridge St. Burlington 

Tufts Radio & Electronics 
206 Mystic Ave. Medford 

Michigan 

Computerland of Grand Rapids 
2927 28th St. S E. Kentwood 

Computerland of Rochester 
301 S. Livernois Rochester 

Computerland of Southfield 
29673 Northwestern Hwy. Southfield 

Computer Mart 

560 W. 14 Mile Rd. Clawson 

Hobby House 

1035 W. Territorial Rd. Battle Creek 

Nebraska 

Omaha Computer Store 
4540 S. 84th St. Omaha 

Nevada 

Century 23 

4566 Spring Mountain Rd.. Las Vegas 

New Jersey 

Computer Encounter 
2 Nassau St, Princeton 

Radio Shack/J&J Electronic 
Mansfield Shopping Ctr. 

Rt. 57 Allen Rd. Hackettstown 

New Hampshire 

Wm. H. Holt Associates, Inc 

Radio Shack, Lafayette Plaza. Portsmouth 

New Mexico 

South West Computer Center 

121 Wyatt Drive. Suite 7. Las Cruces 

New York 

Aristo Craft 
314 Fifth Ave. NYC 

Computer Corner 

200 Hamilton Ave. White Plains 

Computer Factory 
485 Lexington Ave. NYC 


North Carolina 

Byte Shop of Raleigh 
1213 Hillsborough St. Raleigh 

Ohio 

Astro Video Electronics 
504 E. Main St. Lancaster 

Computer Store of Toledo 
18 Hillwyck Dr. Toledo 

Micro-Mini Computer World 
74 Robinwood, Colombus 

21st Century Shop 
16 Convention Way. Cincinnati 

Oregon 

Computerland of Portland 
12020 SW Main St. Tigard 

Pennsylvania 

Artco Elect. 

302 Wyoming Ave. Kingston 
Artco Elect. 

Back Mountain Shop Ctr. Shavertown 

Erie Computer Co. 

1253 West 8th St.. Erie 

Personal Computer Corp. 

Frazer Mall, Lancaster Ave. Frazer 

The Computer Workshop of Pittsburg 
4170 William Penn Hwy., Murrysville 

South Carolina 

Seely Communications 
1084 Broad St., Sumter 

Tennessee 

Computerlab 

671 S. Menden Hall Rd. Memphis 

Texas 

Computercraft Inc. 

3211 Fondren, Houston 

Computer Port 

926 N. Collig, Arlington 

Interactive Computers 
7620 Dashwood Rd. Houston 

K.A. Elect. 

1220 Majesty Dr. Dallas 

Ram Micro Systems 

6353 Camp Bowie Blvd. Ft. Worth 

Virginia 

Home Computer Center 

2927 Virginia Beach Blvd. Virginia Beach 


Southside Radio Comm. 

135 Pickwick Ave. Colonial Heights 

Washington 

American Mercantile Co. Inc. 

2418 1st Ave. S.. Seattle 

Personal Computers 
S 104 Freva. Spokane 

Ye Old Computer Shop 
1301 G. Washington, Richland 

West Virginia 

The Computer Corner Inc. 

22 Beechurst Ave., Morgantown 

Wisconsin 

Byte Shop Of Milwaukee 
6019 West Layton Ave. Greenfield 

Wyoming 

Computer Concepts 
617 W 16the St.. Cheyenne 

Canada 

Compumart 

Station J. Ottawa, Ontario 

Computer Mart. Ltd. 

1055 Yonge St. Suite 208 
Toronto, Ontario 

Galactia Computers 
103rd Ave. Edmonton, Alberta 

Micro Shack of W. Canada 
333 Park Street, Regina. Sask. 

Orthon Holdings Ltd. 

12411 Stony Plain Road 
Edmonton, Alberta 

Total Computer Systems 
Ajax, Ontario 

West Germany 

Reinhard Nedeia 
Markstr. 3, 7778 Markdorf 

South Africa 

Eddie Talbert 

P.O. Box 745, Johannesburg 

Australia 

Deforest Software 
36 Geln Tower Drive 
Glen Waverly, Vic. 

Sure-Load Software 
P.O. Box 26, Weston, A.C.T. 


The Computer Store 

820 Broadway, Santa Monica 


Maryland 


The Comm Center 
9624 Ft Meade Rd. Laurel 


Key Electronics 
Schenectady 


Heath Kit Electronic 

4705 W 16th Ave. Center, Hialeah 

Sound Ideas 

2201 -C N.W. 13th Gainesville 

Georgia 

Atlanta Computer Mart 
Atlanta 

Hawaii 

Computerland of Hawaii 
567 N Federal Hwy. 

Radio Shack 

1712 S. King St. Honolulu 

Illinois 

Computer Station 

3659 Nameoki Rd. Granite City 

Midwest Micro Computers, Inc. 
708 S. Main St.. Lombard 

Indiana 

Computer Center of South Bend 
19819 Orchard, South Bend 

Louisiana 


Make a great buy even better . . . 

Why pay full price? Take this coupon to the store nearest you and get $1.00 
off on any of our software. If the store nearest you doesn’t stock Instant 
Software, then use the order blank at right to order your software direct, or 
call Toll-Free 1-800-258-5473. 


i 

i 


L 



This coupon good for one dollar off any 
Instant Software package when purchased 
through your local computer store. 


Address 


Signature PACKAGE NUMBER 

ATTENTION DEALER: Include coupons with your next order. Credit will be applied 
toward purchase. If you are not as yet selling Instant Software, write: Instant Soft- 
ware, Dealer Sales, Peterborough NH 03458 for catalog and dealer net price 
schedule, or call our marketing department at 1-603-924-7296 for more information. 
Limit one coupon per package. Offer void where prohibited by law. 
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j , 

I Name I 

I 

I Address I 

I i 

I City | 

! 

I State Zip . 

j □ Check □ Money order 
J □ VISA □ AMEX □ Master Charge 

J Card No. | 

I Expiration Date I 


| Signed Date 

I 

J Order your Instant Software today! 


Quantity 

Order No. 

Unit Cost 

Total Cost 





















Handling 
Total Order 

$1.00 


Instant Software Inc. Dept.49L0i 

Peterborough, N.H. 03458 USA 




Instant Software^Reieases 

Giving computer users more reasons to shop at your store. 


TRS- 80 * 


DEMO II The company that brings your customers 
more programs for the dollar is proud to offer 
Demo II, an extraordinary package that contains 
programs to suit their every mood: 

•Tic-Tac-Toe - Fun for the whole family! Everyone 
knows the rules, and this version gives your 
customers three different levels of difficulty, one 
of which is sure to suit everyone in the family! 

•Time Trials- Your customers won't even have to 
leave their houses to experience “pre-race” excite- 
ment. It’s them against the clock as they maneu- 
ver their cars through the curves, chutes, and 
chicanes of the computerized course. 

•Maza- Somewhere within a ponderous maze, 
the secret home square waits to be discovered. If 
your customer wants to play against a friend, the 
computer will be happy to offer a two-player ver- 
sion so that they can both race to see who can un- 
cover his square first! Amazing. 

•Hangman -How many people have grown up 
playing different versions of that old grade school 
standby, hangman? If your customers have never 
played the game on a computer, they're in for a special treat! The player or the com- 
puter will supply the word. With each wrong guess, the poor hangman’s figure 
grows — and only your customer can spare him! 

•Wheel of Forluna- “There’s one born every minute,” or so goes the old saw. In this 
simulation of the carnival wheel of fortune, your customers have the choice of the 
regular or the “crooked” version, where they can’t help but win. The casino will even give 
them the keys to the place! 

•Hurricane - Here’s a program that will let your customers chart the path of oncoming 
hurricanes anywhere in the world, using data available from the National Weather Ser- 
vice. 

•Bugsy — Sure, everybody talks about computer bugs, but how many people have ever 
seen one? In this game, the computer rolls the dice and competes with your customer 
to see who will be the first one to complete his “Z-80 Bug.” 

•Horse Race -Now your customers can go to the races every day! Up to 100 bettors 
can cheer their horses to the finish line with their choice of win, place, or show. For the 
TRS-80 Level II 16K. Order No. 0049R $7.95. 

DEMO III This is the big one: big on value, big on fun - the perfect package for the begin- 
ner and old hand alike. Check out this list of programs! 

•Race 1 — It’s your customers against the clock as they careen around the track in this 
simulation of a high-speed car race. 

•Target UFO — Your customers must try to rack up a big score by destroying all the 
UFO’s in the shortest possible time. 

•Life - Give your customers the opportunity to experiment with population density fac- 
tors in this simulation of the life cycle of a colony of bacteria. 

•Phone Number Converter- Your customers’ computers can figure out clever words 
for all of their hard-to-remember phone numbers. 

• Biorhythm - Fact? Or fantasy? Who can say for sure? In any case, your customers and 
their friends will be able to plot their biorhythmic curves whenever they want! 
•Graphics Program — No user commands, your customers can just sit back and enjoy 
as their TRS-80 demonstrates its artistic abilities. 

•Race 2— After they’ve mastered Race 1 , your customers will be ready for this more ad- 
vanced version — with a choice of five different tracks! 

•Horse Race -Up to nine players can place their bets and watch the ponies run. The 
computer will keep track of the winnings. 

• Drawing Board - The TRS-80 suppl ies the “pencil and paper,” and your customers sup- 
ply the ability. Messages or drawings may be stored on cassette for later unveiling. 
•24-Hour Clock — That’s right, this program allows the computer to act as a digital 
timepiece. Perfect for sporting events. For the TRS-80 Level II 4Kand Level II 16K. Order 

No. 0055R. 

PERSONAL BILL PAYING No longer will your 
customers have to thrash around with bills, trying 
to figure out what to pay whom, and when. Instant 
Software presents: Personal Bill Paying. 

This advanced system goes far beyond simple 
checkbook programs. With Personal Bill Paying, 
your customers can keep a computerized list of all 
their bills, with up to 22 accounts, each listed with 
its name, number, due date, and amount owed. 

Individual accounts can be displayed with a 
month-by-month breakdown of payments (includ- 
ing check numbers). Current accounts can be sep- 
arated from inactive ones and listed along with all 
other pertinent information. 

The package even includes options that let your 
customers save their data on tape for future use 
and easily delete or alter accounts. 

With Personal Bill Paying, your customers will 
be able to maintain records not only on what they 
paid for an entire year, but also on what they owe, 
so that they can keep closer track of their hard- 
earned money. For the Level II 16K TRS-80 Microcomputer. Order No. 0103R. $7.95. 


* A Trademark of Tandy Corporation * * A Trademark of Commodore Business Machines 


VIDEO SPEED-READING TRAINER As your eyes 
move along, reading this sentence, do you see the 
words like this? Most people’s reading speed is 
limited simply because they read individual letters 
or words. Now your customers can increase their 
reading speed and comprehension, and soon be 
reading whole words and phrases, with the Video 
Speed-Reading Trainer package from Instant Soft- 
ware. 

Using the same scientific principle as the 
tachistoscope, a mechanical device used to flash 
characters or words on a screen, this three-part 
program trains the mind to quickly recognize num- 
bers, words, letters, and phrases. 

The programs will take your customers step by 
step through a systematic training procedure. 

They’ll start at whatever level of competency they 
feel is appropriate, and the computer will auto- 
matically advance them as their reading speed 
and comprehension increase. For the Level II 
16K TRS-80 Microcomputer. Order No. 0100R $7.95 

TYPING TEACHER Your customers can change from that awkward hunt-and-peck ap- 
proach and start typing like professionals with this practical instructional program 
from Instant Software. 

This seven-part program turns the TRS-80 into both typewriter and instructor as it 
takes your customers from initial familiarization with the keyboard through the typing 
of words and phrases and on to complete mastery of the keyboard. 

On-screen diagrams show the correct placement for fingers, and the program’s prac- 
tice sessions will quickly improve coordination. In no time at all your customers will be 
typing in that smooth, free-flowing style they’ve always admired. For the 4K Level I 
TRS-80. Order No. 0099R $7.95. 

BUSINESS PACKAGE IV- Business Package IV 
gives the businessman a superb tool for helping 
make those important decisions. This package in- 
cludes: 

•Business Cycle Analysis -This program isn’t a 
crystal ball, but it can compute the expansion and 
contraction cycles of your customers’ business- 
es. You can plot any aspect of a business on a 
graph in black and white to show just what’s hap- 
pening, giving customers access to information 
they couldn’t get before. 

•Financial Analysis -Give your customers a 
financial assistant that can instantly give them 
the figures for almost any kind of investment. 

Financial Analysis can handle annuities, sinking 
funds, and mortgages, and compute bond yield 
and value. Customers will have the facts they 
need at their fingertips with this program. 

Included in the package is one specially 
marked blank data cassette for use in storing 
essential business data. 

Business Package IV, with its combination of 
analytic functions and convenience features, is an invaluable asset for any business- 
man. Requires a TRS-80 Level I 4K, Level II 16K. Order No. 0019R $9.95. 


PET** 


DECORATOR’S ASSISTANT Quick, how much 
wallpaper, paint, paneling, and carpeting are 
needed to redo a room measuring 11x12 feet with 
two windows and one door? Who wouldn’t cringe 
at the thought of doing all those calculations to 
find the square feet of the materials needed and 
their total cost? 

Whether your customer is a decorator, home re- 
modeler, building supplies dealer, or just a cost- 
conscious homeowner with one room to do, he’ll 
save time and money with the Decorator’s Assis- 
tant package from Instant Software. This in- 
tegrated set of five programs will compute the 
amount of materials needed and their cost when 
given the room dimensions, the number of win- 
dows and doors, and the base cost of materials. In 
a flash your customer will get figures showing 
how many rolls of paper, gallons of paint, sheets 
of paneling, or square feet of carpeting are need- 
ed to decorate any room. He’ll also see the total 
cost, so he can easily compare prices of different 
finishing materials. 

So the next time your customer mentions that he’d like to know what it will cost to 
remodel a room or an entire house, just reach for the Decorator’s Assistant package. 
For the 8K PET. Order No. 0104P. $7.95. 














Elfin Echoes 


Ray Tully 

Boyce Thompson Institute 
for Plant Research 
Cornell University 
Ithaca NY 14853 


Add sound to your Elf II cassette tape interface. 




Elf II with audio output (small vertical boad), 4K memory, sine 
wave. 


I n order to simplify program 
loading and recording through 
the cassette tape interface of 
the Elf II microcomputer, it is 
desirable to monitor both in- 
coming and outgoing signals 
with an audio amplifier. Nor- 
mally, this would require man- 
ually switching back and forth 
between the two channels, 
which can be inconvenient. An 
alternative is the simple circuit 
presented here, which simulta- 
neously monitors both channels 
used in the tape interface of the 
Netronics Giant Board. The 
printed circuit plugs directly in- 
to the Elf’s bus (see accom- 
panying photo). 

The Circuit 

The circuit (Fig. 1) uses a 
CMOS 4070 exclusive OR gate 
as a 1-of-2 data transmission 
gate. The gate’s inputs are con- 
nected to the Elf’s Q line (active 
during recording) and the EF2 
line (active during tape 
playback). An exclusive OR is 
used so that data entering on 
one line will reach the output 
regardless of the state of the 
other line. Although holding one 


of the lines high while entering 
data through the other will 
cause the output to be inverted, 
this has no effect on the sound 


Fig. 1. Circuit configuration for 
small 8 Ohm type. 

from the speaker. I used a 
2 N 3055 power-tab transistor to 
drive the speaker, but other 
similar transistors should work 
equally well. A 100k or 500k 
potentiometer serves as a vol- 
ume control. 

A printed circuit pattern for 
the project is shown in Fig. 2. 
When plugged into the Elf, the 
board’s contacts will be on the 
left side of the edge connector, 
which is the side left open to 
user connections. To complete 
the circuit, connect pin 17 to 18 
(Q line), pin 69 to 70 (EF2) and 


the audio output. The speaker is a 

pin 79 to 80 and/or 81 to 82 
(GND). The +5 V connections 
are already made. 

To test the circuit, first run 
any program that toggles Q on 
and off. If this is heard on the 
speaker, try playing a tape into 
the Giant Board interface. It is 
not necessary to call the system 
monitor to play a tape over the 
speaker, as the connection is 
always made. Next, play a tape 
while Q is on, or while Q is slow- 
ly toggled. If this has no effect 
on the output, then the test is 
complete. ■ 


+5 Q EF2 GND 

Fig. 2. Printed circuit pattern for the reverse side of the board. A hole is drilled where indicated for 
mounting the speaker. 
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Sherlock Holmes 
and the Computer 


The famous sleuth gets some help from an improbable assistant. 


Thomas H. Hunter 
8991 Knoll St. 

Allison Park PA 15101 


A s I turned into 221 B 
Baker Street, a lorry 
was rumbling away from the 
curb. "Probably some new 
piece of apparatus for 
Holmes's scientific labora- 
tory," I thought as I started 
up the steps, "as if he doesn't 
have most of the sitting room 
overrun already." 

Yet, prepared as I was, I 
was still taken aback when I 


entered our flat. "Good grief, 
Holmes!" I cried. "Can't I 
even go out for a walk with- 
out coming back to find our 
parlour invaded by some new 
infernal contraption?" 

"Tut, Watson," said 
Holmes, turning from a type- 
writer-like device at which he 
was sitting. "I see that on 
your stroll you stopped for 
tea at that delightful little 
pub in Grosvenor Square; 
your mac bears the imprint of 
that curious Japanese coat 
tree which they alone, in all 
of London, possess. By the 


various hairs on your sleeve I 
would say that you have en- 
joyed the company of at least 
four different ladies. The 
splashes on your back are of a 
yellowish mud peculiar to 
Wadlow Street in the North 
Quarter, and from the soot 
and grime on your sleeves I 
would guess that you have 
been working in a mill for 
about five years. Quite re- 
markable, really, for an hour- 
and-a-half walk." 

"My gosh!" said I, staring 
at the ragged sleeves which 
covered my arms, "I picked 
up the wrong mac in the pub! 
But Holmes, what is this 
wheezing, clanking con- 
glomeration of balloons and 
hoses? Surely you haven't 
given up your violin for a 
calliope?" 

Holmes smiled at my 
naivete. "You are gazing 
upon the marvel of the cen- 
tury - the TESLAVAC 
general-purpose data-pro- 
cessing system." 

"Huh?" I said, mouth 
agape. 

"We are going to see the 
end of crime in London, 
Watson, thanks to this 'in- 
fernal contraption,' as you 


call it." 

"But what does it do. 
Holmes?" 

"Anything, Watson! That's 
the beauty of it — a machine 
that is not restricted to a 
single task, but can do any- 
thing you ask of it." 

"But what is it doing 
now?" 

"Er, nothing really," 
muttered Holmes as he tried 
to block my view of the 
clattering typewriter. 

"I say!" I said, as I 
reached behind the reddening 
detective to pluck the paper 
from the machine. "It looks 
to me, Holmes, as though this 
apparatus has beaten you 
hands down at crosses and 
draughts." 

The following week found 
Holmes continuously at work 
at his computer, as he was 
fond of calling it. The air was 
thick with the clankings of 
the machine and billows of 
acrid smoke from his puffing 
pipe. On the eighth day after 
the arrival of TESLAVAC, he 
finally came up for air. 

"Well, Watson," he said, 
opening the windows to let in 
the cool September breeze, "I 
suppose you are dying with 



"I reached behind the reddening detective to pluck the paper 
from the machine. " 
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MicroNET 


Big-system performance 
for your personal computer. 



MicroNET is a remote on-line computing serv- 
ice available through local phone lines in 27 
major metropolitan areas. It is a service for 
personal computer users provided by Compu- 
Serve, one of the nation’s leading computer 
service companies. 

Services available: 

• Ability to communicate with other small computer 
users 

• Ability to buy and sell software through the network 

• Practical personal programs 

• Time-saving business applications 

• Educational aids 

• Easy-to-use programming languages 

• Advanced programming and diagnostic tools 

• Entertaining games 

Plus up to 64 K bytes of on-line file storage. 

MicroNET users can access our large-scale 
computer systems in offpeak hours, from 6 P.M. 
to 5 A.M. local time weekdays and all day on 
weekends and most holidays. The cost, which 
will be billed to your Master Charge or Visa 
Card, is only $5.00 per hour of computer time. 
There is a one-time sign-up charge of $9.00. 


Equipment required 

A personal computer or computer terminal with 
communications capability and a telephone. 


Please send me more information: 



CompuServe 

Personal Computing Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 

Send me information on MicroNET. 


■'i 


Name 

Address 

City/State/ZIP 



MicroNET \ 



Cities with local phone service access: Akron, Atlanta, Boston, 
Canton, Chicago, Cincinnati, Cleveland, Columbus, Dallas, 
Dayton, Denver, Detroit, Houston, Indianapolis, Los Angeles, 
Louisville, Memphis, West Caldwell (NJ), New York, Philadel- 
phia, Pittsburgh, San Francisco, Stamford (CT), St. Louis, 
Toledo, Tucson, Washington, D.C. 




"The sound of his pacing thundered through the fiat" 


curiosity to know how this 
marvelous device operates/' 

"Indubitably," I said, 
stifling a yawn and trying to 
look interested. 

"This machine operates on 
air pressure as do the older 
and now obsolete analogue 
systems, but with two impor- 
tant differences. 

"First, the old method 
used air pressure over a wide 
range to stand for numbers 
over an equal range, a positive 
pressure for a positive num- 
ber and a negative pressure, 
or vacuum, for a negative 
number. The usable numeric 
range was limited, as you 
might imagine, by the 
strength of the hoses. This 
posed a severe restriction on 
the use of analogue com- 
puters. 

"The largest machines 
used reinforced steel pipe in 
the arithmetic units; but this 
was only a partial solution. 
Although they could handle 
larger numbers, they became 
quite hazardous. A numeric 
overflow was now more 
serious than a simple burst 
hose. 

"The day of the analogue 
computer was considered to 
have ended several years ago 
when the giant machine at 
the University of Moscow 
Computation Center ex- 
ploded while calculating the 
effectiveness of a new tooth- 
paste, killing four mathema- 
ticians, two operators and 
thirty-seven steamfitters. 

"The new digital com- 
puters, as they are called, and 
of which the TESLAVAC is 
an admirable example, use 
but two discrete air pressures 
— zero and five pounds per 
square inch — thus elim- 
inating the possibility of the 
dangerous pressure buildups, 
which caused so many ana- 
logue disasters. 

"And that brings us to the 
second major difference — all 
numbers are represented by 
just these two air pressures." 

"But Holmes," I said 
aghast, "that is not possible." 

"That, my good Doctor, is 
where you are wrong," re- 
plied Holmes, who then spent 
the rest of the day demon- 


strating how any mathe- 
matical computation could be 
done using only two nu- 
merals. He showed me ex- 
amples, such as one times 
one, and one divided by one. 

I confess that all of this 
was well over my head; and 
considering his remarkable 
lack of success, I even won- 
dered if my friend fully 
understood the principles he 
so glibly expounded. But 
only one who was not aware 
of his great scientific intellect 
would have doubted the 
abilities of the man, as he 
somewhat vainly tried to 
prove that any conceivable 
computation could be per- 
formed using only the num- 
bers one and two. 

Fortunately, just before 
Holmes's rapidly deteri- 
orating temper reached the 
danger point, our landlady 
came to the door with a 
telegram in her hand. After 
she had retreated. Holmes 
vented his anger upon the 
hapless envelope by tearing it 
into small shreds. 

It quickly became ap- 
parent that his somewhat 
improved humour was not to 
last. As he read the telegram I 
saw his jaw tighten con- 
vulsively with a crunch and 
clatter as he bit his favorite 
meerschaum in two, and the 
severed bowl fell to the floor, 
setting the rug afire. 

"What is it, Holmes?" I 
asked as I stomped out the 
flames. 

"Faugh!" he exclaimed 
and spat, nearly missing the 
cuspidor in his agitation. "A 
challenge from my arch rival, 
Professor Moriarty ... his 
computer against mine at the 
most difficult game ever de- 
vised by the mind of man — 
Monopoly!" 

"Marvelous!" I shouted, 
"just the chance you've been 
hoping for." 

"An insult," retorted 
Holmes. 

"How so?" I asked, 
chagrined. 

"His machine is an Edison 
Analogue. Faugh!" spat 
Holmes. This time he did 
miss. 

The next evening Holmes 


was still in a foul mood. The 
burned spot in the rug was 
now accompanied by a well- 
worn path from his incessant 
pacing; and the air was sooty 
with smoke from his hastily 
repaired pipe. As I finished 
my evening meal he turned 
and faced me through the 
slowly settling fly ash. 

"I give the man credit, 
Watson," he said. "He has me 
on the spot, so to speak. If I 
refuse I will become the 
laughingstock of the under- 
world." 

"Then accept," I sug- 
gested. 

"And walk into a trap," he 
said, and resumed pacing. 
"The man is cunning, Watson. 
He offers a challenge that I 
dare not refuse, yet cannot 
win. You see, despite its 
problems, there are certain 
calculations which can best 
be done on the analogue com- 
puter." 

"And Monopoly is one of 
them!" I cried, as I realized 
his predicament. 

"Exactly. The man is a 
fiend, but a clever fiend. 
There is no help for it. 


Watson; I must play out this 
farce to the bitter end." 

"Blimey," I said, dumb- 
founded. 

The sound of his pacing 
thundered through the flat. 
The little propeller on his 
deerstalker cap whirled 
furiously, and I am not sure 
but that some of the dense 
smoke trailing behind him did 
not come from his ears. 
Finally he halted, slamming 
his fist on the sideboard and 
nearly splintering it. 

"Set up the board. Doctor. 
You know my piece — the 
little silver top hat. It is time 
I started programming." 

I will not describe the rest 
of that month as Holmes 
played countless games while 
he refined his instructions to 
the machine and slowly im- 
proved its skill. The flat was 
littered with houses, hotels 
and shredded community- 
chest cards. The floor was 
knee deep in the eight-and-a- 
half inch wrapping paper that 
his automatic typewriter 
consumed by the roll. Suffice 
it to say that at last Holmes 
was satisfied that no further 


130 Microcomputing, November 1979 



improvement was possible. 

He wired the professor 
that all was ready; and the 
contest was set for the fol- 
lowing day. 

The big day dawned bright 
and clear as Holmes and I 
were stringing a bundle of 
hoses over the back fence to 
the small park in Wellington 
Square, which had been 
chosen for the meeting be- 
cause of its central location 
between our small flat and 
Professor Moriarty's mansion. 
Several of the Professor's 
ruffians were already setting 
up his apparatus, as we ar- 
rived with a remote type- 
writer to communicate via 
the hoses with the computer 
in our rooms. 


As Holmes busied himself 
with the final connections, I 
was free to study our op- 
ponent's installation. It was 
not at all like ours, being a 
sizable collection of valves 
and pressure gauges mounted 
in orderly rows on a wooden 
frame. This was connected to 
a bundle of hoses, several 
times larger than ours, neatly 
suspended on gaslamp posts 
until it disappeared around 
the bend on Pierce Avenue. I 
glanced at our own hastily 
stretched line — and, in so 
doing, caught Holmes's eye. 

"Some day, Watson, every 
building in London will be 
linked by a network of hoses 
such as these to carry infor- 
mation from office to office 
at nearly the speed of a race- 
horse." 

As he talked, he sauntered 
over to the momentarily 
deserted analogue console. 

"And after that, perhaps 
the world. Oh, Watson, would 
you check our hose where it 
lies on that picket fence? I'm 
afraid it might be pinched." 

I walked to the edge of the 
park to check the hose in 
question and saw that it had 
become wedged between two 


slats of the fence. It was but a 
moment's work to free it. As 
I returned to our typewriter, 
Holmes was still standing at 
our opponent's installation, 
his hands deep in his pockets. 

"It looks as though we are 
about to start," he said, 
turning. "Here comes our 
worthy adversary, and over 
there, I believe, is Inspector 
Lestrade." 

Indeed, Professor Moriarty 
and his bully squad were 
coming down Pierce Avenue; 
and young Inspector 
Lestrade, with the playing 
board under his arm, was 
approaching from across the 
square, flanked by two con- 
stables. It had been agreed 
that the contest would take 


place under Lestrade's watch- 
ful eye and that he would 
also be banker. Furthermore, 
at Moriarty's insistence, the 
game was to tre played with 
real money. "Just to make it 
interesting," he had said. 

For Moriarty, of course, 
the money was no problem; 
and although Holmes led a 
miserly existence, his bank 
account was not inconsider- 
able owing to the generosity 
of many wealthy clients for 
whom he had performed ser- 
vices. Still, because of the 
large sums that would cer- 
tainly change hands during 
the course of the game, my 
friend stood a fair chance of 
spending his retired years 
selling breadcrumbs to 
tourists on the steps of Saint 
Paul's. 

The board was quickly set 
up, and each contestant 
placed ten thousand pounds 
into the hands of Lestrade to 
finance the bank. The initial 
monies were then counted 
out, and a preliminary toss of 
the dice determined that 
Holmes's machine would have 
the first roll. 

The constable assigned to 
Holmes threw the cubes for a 


three, and Holmes rapidly 
entered the data with his re- 
mote typewriter. "Buy" was 
the word that flashed back, 
so sixty pounds and the deed 
to Baltic Avenue changed 
hands. 

Seven for Moriarty, and 
his constable picked up a card 
from the chance pile: "Take a 
walk on the Boardwalk." 
Four hundred pounds went 
into the bank; and Moriarty 
received the deed, as he con- 
tinued to spin dials to inform 
his machine of the progress of 
the game. 

Two for Holmes, whose 
machine advised him to buy 
the Reading; and five to make 
him a visitor at the Jail. He 
started to sweat as Moriarty 
received two fives, passed Go, 
rolled again and bought 
Connecticut Avenue and 
Saint James Place — all in the 
same turn. 

Agonizing hours later, as 
the sun approached its zenith 
and passersby on their lunch 
breaks watched the strange 
spectacle in rapt concen- 
tration, Holmes had managed 
hotels on Baltic and Mediter- 
ranean. He held three rail- 


roads and both utilities, two 
yellows, two greens and one 
light violet. Moriarty had 
hotels on all three oranges 
and three houses each on the 
reds. He also held two light 
violets, two light blues, the 
Short Line, the remaining 
yellow and green and, of 
course, Boardwalk. 

Oriental Avenue and Park 
Place were still unsold, and 
the players still held approx- 
imately equal reserves of 
cash. The bank, it had been 
decided, would be divided 
between its investors in 
proportion to the value of 
property held by each at the 
conclusion of the game, less a 
modest percentage to be 
donated to the Bobbies' 


Charity Fund in return for 
the officers' cooperation in 
overseeing the contest. 

Holmes's silver top hat was 
resting on his own Pennsyl- 
vania Avenue, safely between 
his opponent's properties of 
North Carolina Avenue and 
the Short Line. As the con- 
stable rolled the dice, I fer- 
vently hoped Holmes would 
pass Go without encountering 
either the Luxury Tax or the 
rent of the Boardwalk. 

The dies settled. A three! 
Our machine promptly re- 
sponded to this information 
by insisting on nothing less 
than the immediate purchase 
of Park Place, which fate had 
so happily placed in its hands 
. . . or tentacles ... or hoses 
... or whatever. 

The deed was done, while 
Moriarty turned first pale 
white then a deep crimson — 
and finally reported the 
transaction to his machine by 
spinning a large valve with 
such force that I felt it must 
surely fly off the attached 
pipe. As he consulted his 
gauges, his face reached a 
shade that was positively 
alarming to a medical man 


such as myself. Finally, he 
turned slowly to Holmes and 
smiled through clenched 
teeth, "Would you like to 
trade?" 

"What is your offer?" 
asked the detective cooly. 
But I saw the cords in his 
neck tighten as he fought to 
keep from smiling. 

The man to whom Holmes 
referred as "the most dan- 
gerous criminal in London" 
turned once more and opened 
a valve. Holmes's whole body 
was now as tight as the strings 
on his Stradivarius the day he 
tried to tune it himself; but 
all eyes were on Moriarty. 

Suddenly a rolling boom 
reached our ears from the 
direction of Pierce Avenue, 


“Moriarty smiled through 
clenched teeth, ‘Would you 
like to trade?’ ” 


“I fervently hoped Holmes would 
pass Go without encountering 
either the Luxury Tax or the rent 
of the Boardwalk.” 
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and all eyes, with the ex- 
ception of Holmes's, turned 
that way. 

I followed his gaze and 
saw him relax as all the 
gauges on the Professor's 
board slammed against their 
stops with a tinkling of 
broken glass barely audible 
above the roar from the west. 
He then turned his head west- 
ward and up to watch a 
rather large slate roof, some 
distance away, describe a lazy 
parabola through the autumn 
sky. 

By the time the roof had 
dropped out of view, the 
Professor and his gang were 
legging it down the avenue at 
a considerable pace. 

Holmes laughed as he got 
out his pipe. "A good show, 
eh, what?" 

I stood speechless, my 
bowler in my hand, mentally 
putting together the pieces of 
this remarkable stroke of 
luck. 

"Not luck, my dear 
Watson," he answered my 
unvoiced thought, as he 


knocked the dottle from his 
pipe into my hat. "Well, not 
entirely; you see, I knew I 
could not win a fair contest, 
and Professor Moriarty also 
realized it. You will recall 
how quickly he agreed to our 
safeguards — witness the 
presence of our constabulary 
to referee. Indeed, I must 
credit him with playing a 
more honest game than I." 

I watched as he strolled 
over to the lamppost nearest 
the ruined analogue console 
and detached an incon- 
spicuous hose from the Pro- 
fessor's bundle that had been 
surreptitiously connected to 
the fitting where the gas 
mantle should have been. 

"Do you mean to tell me," 
I blurted, "that all morning 
the Professor's computer has 
been filling with explosive 
gas?" 

"I blush to admit it, 
Watson, but since I had no 
plan when we arrived this 
morning other than to play 
my best possible game, when 
I saw my chance, I jumped at 


it. 

"I had not anticipated it, 
but when I saw that the 
Professor's workmen had 
conveniently used the lamp- 
posts for supports, the 
strategem of introducing gas 
into his system immediately 
occurred to me. Beyond my 
wildest hopes, the workmen 
left their machinery un- 
attended for a short period of 
time, giving me precisely the 
opportunity I desired. 

"You may recall that I 
diverted your attention 
briefly this morning, while I 
stood near the Professor's 
console. It was all the time I 
needed to attach a hose and 
crack open the gas valve. It 
was then only a matter of 
waiting for the air and gas 
mixture to reach the pro- 
portion conducive to an 
explosion and hoping that a 
spark or friction within the 
machine would set it off. The 
outcome you know. 

"I perceive by your ex- 
pression that you disapprove 
of my little sabotage. Ah 


well, I am not proud of it 
myself, for it was quite 
unsportsmanlike; but I must 
console myself with the fact 
that it will be some little time 
before Professor Moriarty is 
able to use his computer to 
further his nefarious career. 
So, perhaps the great city of 
London will be the winner as 
a result of our adventure. 

"But come, Watson. The 
day is still young and these 
sterling representatives of the 
British police will clear the 
playing field and return our 
money. If you will help me 
carry this typewriter back to 
Baker Street, I might be per- 
suaded to create a set of 
instructions for TESLAVAC 
that could conceivably help 
our luck at the racetrack. 
Perhaps I may yet convince 
you of the practical value of 
the computer." 

"Yes," I said, watching 
him smile between the pound 
sterling signs suddenly 
floating before my eyes. 
"Perhaps you may." 

THE END ■ 


How About POSTING 1,000 RECORDS to the 
GENERAL LEDGER in 7 MINUTES?* 


NEWWARE'S INTERACTIVE 

systems are being used by: 
CPA’S, ATTORNEYS, RETAIL STORES, 
ROOFERS, INTERIOR DECORATORS, 
PROGRAMERS, and many other 
BUSINESSES and INDIVIDUALS. 
Individual Packages Are: 

1. General Ledger 4. Inventory 

2. Accounts Receivable 5. Payroll/Personnel 

3. Accounts Payable 6. Order Entry 

7. Mail List 

Packages Available for Various Con- 
figurations and Custom Programing. 
Order Today-. 

Each Package Only $140.00 

402/339-7350 


Standard No Charge Features: 

• Terminal or printer report selection 

• High Speed Journal to Ledger Posting 

A. Automatic General Ledger Journal 
transaction generation 

B. Automatic Inventory & transaction generation 

C. Automatic Accounts Receivable transaction genera- 
tion 

D. Real time accounts receivable application system 


Prolong Your Apple • Get 10,000,000 
Bytes with Corvus Hard Disk Drive • 
Call or Write for full details 


If you’re a Member of Software Central * 
Call to see our programs in operation 
N28 

8525 Park Drive Dept. K 
Omaha, Nebraska 68127 


Please Note: 

All of our packages 
are guaranteed to operate | 
within design specifications. 
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Computer Design Labs Z8 0 Disk Softw are 

We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the 
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software. 

— Carl Galletti and Roger Amidon, owners. 


All of the software below is available on 
any of the following media for operation 
with a Z80 CPU using the CP/M* or similar 
type disk operating system (such as our 
own TPM*). 

for TRS-80* CP/M (Model One) 
for 8" CP/M (soft sectored single density) 
for 5V4" CP/M (soft sectored single density) 
for 5V4" North Star CP/M (single density) 
for 5 V 4 " North Star CP/M (double density) 


BASIC I 

A powerful and fast Z80 Basic interpreter 
with EDIT, RENUMBER, TRACE, PRINT 
USING, assembly language subroutine 
CALL, LOADGO for “chaining”, COPY to 
move text, EXCHANGE, KILL, LINE INPUT, 
error intercept, sequential file handling in 
both ASCII and binary formats, and much, 
much more. It runs in a littleover 12 Kand is 
ROMable. An excellent choice for games 
since the precision was limited to 7 digits in 
order to make it one of the fastest around. 
$69.95. 

BASIC II 

Basic I but with 1 2 digit precision to make 
its power available to the business world 
with only a slight sacrifice in speed. Still 
runs faster than most other Basics (even 
those with much less precision). $99.95 

BUSINESS BASIC 

The most powerful Basic for business 
applications. It adds to Basic II with random 
or sequential disk files in either fixed or 
variable record lengths, simultaneous 
access to multiple disk files, PRIVACY 
command to prohibit user access to source 
code, global editing, added math functions, 
and disk file maintenance capability without 
leaving Basic (list, rename, or delete). 
$159.95. 

ZEDIT 

A character oriented text editor with 26 
commands and “macro” capability for 
stringing multiple commands together. 
Included are bidirectional search with 
optional replace and a complete array of 
character move, add, delete, and display 
functions. $49.95. 

ZTEL 

Z80 Text Editing Language - Not just a 
text editor. Actually alanguagewhichallows 
you to edit text and also write, save, and 
recall programs which manipulate text. 
Commands include conditional branching, 
subroutine calls, iteration, block move, 
expression evaluation, and much more. 
Contains 36 value registers and 10 text 
registers. Be creative! Manipulate text with 
commands you write using Ztel. $68.95. 

TOP 

A Z80 Text Output Processor which will 
do text formatting for manuals, documents, 
and other word processing jobs. Works with 
any text editor. Does justification, page 
numbering and headings, spacing, 
centering, and much more! $68.95 

*Z80 is a trademark of Zilog 
*TRS-80 is a trademark of Radio Shack 

For tech calls: 


MACRO I 

A macro assembler which will generate 
relocateable or absolute code for the 8080 
or Z80 using standard Intel mnemonics plus 
TDL/Z80 extensions. Functions include 14 
conditionals, 16 listing controls, 54 pseudo- 
ops, 11 arithmetic/logical operations, local 
and global symbols, chaining files, linking 
capability with optional linker, and 
recursive / reiterative macros. This 
assembler is so powerful you’ll think it is 
doing all the work for you. It actually makes 
assembly language programming much 
less of an effort and more creative. $49.95 

MACRO II 

Expands upon Macro I’s linking 
capability (which is useful but somewhat 
limited) thereby being able to take full 
advantage of the optional Linker. Also a 
time and date function has been added and 
the listing capability improved. $68.95 

LINKER 

How many times have you written the 
same subroutine in each new program? Top 
notch professional programmers compile a 
library of these subroutines and use a 
Linker to tie them together at assembly 
time. Development time is thus drastically 
reduced and becomes comparable to 
writing in a high level language but with all 
the speed of assembly language. So, get the 
new CDL Linker and start writing programs 
in a fraction of the time it took before. Linker 
is compatible with Macro I & II as well as 
TDL/Xitan assemblers version 2.0 or later. 
$68.95 

DEBUG I 

Many programmers give up on writing in 
assembly language even though they know 
their programs would be faster and more 
powerful. To them assembly language 
seems difficult to understand and follow, as 
well as being a nightmare to debug. Well, 
not with proper tools like Debug I. With 
Debug I you can easily followthe flow of any 
Z80 or 8080 program. Trace the program 
one step at a time or 10 steps or whatever 
you like. At each step you will be able to see 
the instruction executed and what it did. If 
desired, modifications can then be made 
before continuing. It’s all under your 
control. You can even skip displaying 
a subroutine call and up to seven break- 
points can be set during execution. Use of 
Debug I can pay for itself many times over 
by saving you valuable debugging time. 
$69.95. 

DEBUG II 

This is an expanded debugger which has 
all of the features of Debug I plus many 
more. You can “trap” (i.e. trace a program 
until a set of register, flag, and/or memory 
conditions occur). Also, instructions may 
be entered and executed immediately. This 
makes it easy to learn new instructions by 
examining registers/memory before and 
after. And a RADIX function allows chang- 
ing between ASCII, binary, decimal, hex, 
octal, signed decimal, or split octal. All 


these features and more add up to give you 
a very powerful development tool. Both 
Debug I and II must run on a Z80 but will 
debug both Z80 and 8080 code. $88.95. 

ZAPPLE 

A Z80 executive and debug monitor. 
Capable of search, ASCII put and. display, 
read and write to I/O ports, hex math, break- 
point, execute, move, fill, display, read and 
write in Intel or vinary format tape, and 
more! Disk $19.95. Also available in 2Kx8 
ROM with initialization for the SMB I or II 
(3 ACIA’s and 1 PIA) $34.95. 

SMB II bare board $49.95. 

One PIA and four 74LS244’s for SMB II 

$12.95 

8080 version of Zapple - disk $19.95 
on 2516 $49.95 

TPM* 

A NEW Z80 disk operation system! This 
is not CP/M*. It’s better! You can still run 
any program which runs with CP/M* but 
unlike CP/M* this operating system was 
written specifically for the Z80* and takes 
full advantage of its extra powerful instruc- 
tion set. In other words its not warmed over 
8080 code! Available for TRS-80*, Tarbell, 
ICOM, Xitan DDDC, SD Sales “VERSA- 
FLOPPY”, North Star (SD&DD), and Digital 
(Micro) Systems. $49.95. 

PAYROLL 

The Osborne package. Requires C Basic 2 
2 disks $74.95 Book $15.00 

ACCTS REC/ACCTS PAY 

By Osborne. Requires C Basic 2 $99.95 
Book $15.00. 

GENERAL LEDGER 

By Osborne. Requires C Basic 2 $99.95 
Book $15.00 

C BASIC 2 

Required for Osborene software $99.95 
Manual included. 

ORDERING INFORMATION 

Visa, Master Charge and C.O.D. O.K. To 
order call or write with the following infor- 
mation. 

1. Name of Product (e.g. Macro I) 

2. Media (e.g. 8” CP/M) 

3. Price and method of payment (e.g. 
C.O.D.) include credit card info, if 
applicable. 

4. Name, Address and Phone number. 

5. For TPM orders only: Indicate if for 
TRS 80, Tarbell, Xitan DDDC, SD Sales 
(5!A" or 8”), ICOM (5V4” or 8”), North 
Star (single or double density)or Di- 
gital (Micro) Systems. 

6. N.J. residents add 5% sales tax. 


For Phone orders only call loll free 
1-800-327-9191 Ext. 676 
(Except Florida) 

1-800-432-7999 Ext. 676 (Florida) 

Computer Design Labs 

342 Columbus Avenue 
Trenton, N.J. 08629 

Dealer inquiries invited. 


•TPM is a trademark of Computer Design Labs. It is not 
CP/M* *CP/M is a trademark of Digital Research 

United Software Applications 609-599-2146 or Otto Electronics 609-448-9165 
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ASCII-to-Selectric 
Software Driver 


Selectrics make fine low-budget hard-copy devices — if your micro speaks their language. 


Robert E. Munn 
6255 Radcliffe Dr. 
San Diego CA 92122 


R ecently, commercial users 
of letter-quality computer 
printout devices have acceler- 
ated their replacement of older, 
IBM Selectric-based terminals 
and printers with newer, high- 
speed machines having more 
formatting flexibility. As a re- 
sult, many of the eight- to ten- 
year-old Selectric devices are 
appearing on the surplus- 
equipment market. 

These rugged, medium- 
speed (140 wpm) machines of- 
fer hobbyists an opportunity to 
acquire a high-quality, upper- 

♦ 5V 
a 

:i5K 


case/lowercase printer to use 
in home applications of word 
processing. Examples of these 
uses include writing formal 
business letters, technical re- 
ports, magazine articles, etc. In 
addition, these printers can be 
used to generate accurate and 
reproducible (camera-ready) 
listings of computer source 
programs, memory dumps, etc. 
Most of these terminals also 
can perform double duty at 
home as off-line electric type- 
writers. 

Almost all of these machines 
are designed to be linked with a 
computer or a modem, using 
serial RS-232 data interface 
standards . . . but, here lies the 
problem. Instead of using the 
modern standard ASCII 7-bit 

♦ 15 V 

n. 
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character code, these termi- 
nals generally use one of the 
older computer-communica- 
tion codes such as IBM’s 6-bit 
EBCD (extended binary-coded 
decimal) or 6-bit Correspon- 
dence code. Because of the 
code incompatibility with 
ASCII, these machines are fre- 
quently offered in used, work- 
ing condition for several hun- 
dred dollars less than their 
ASCII counterparts. 

This article describes a 
“mostly software’’ ASCII-to- 
IBM conversion to permit an 
8080-based system to drive a 
data terminal that uses the IBM 
Correspondence code. This 
driver produces serial RS-232 
data in exactly the format that 
the terminal needs, so no hard- 
ware interface or terminal mod- 
ifications are required. 

Only minor changes are 
needed to modify this software 
for use with the 6-bit EBCD 
code or to change the timing for 
use with different CPU clock 
frequencies. As is, the timing 
supports systems with 2 MHz 
CPU clocks, such as the Imsai 
8080. The hardware required in 
the computer to support this 
driver is minimal— one bit of a 
latching output port and a TTL 
to RS-232 level interface circuit 
(more about this later). 

The terminal shown in the ac- 
companying photo is represen- 
tative of many manufactured in 
the early 1970 period. It is an 
ITEL model 1051, containing a 
wide-carriage IBM Selectric 
mechanism, a paper tape punch 
and reader and the electronic 
circuits needed to interface the 


unit with a computer or modem. 
The interface uses serial RS- 
232 B data standards at 14.9 
characters per second. These 
machines come equipped with 
either the IBM 6-bit EBCD, 6-bit 
BCD or 6-bit Correspondence 
code. 

The 6-Bit IBM Character Codes 

The ASCII character code set 
represents up to 128 unique 
printing and nonprinting char- 
acters or machine commands 
due to its 7-bit format (2 7 is 
128). The IBM 6-bit codes are 
limited to representing only 64 
unique characters, which is in- 
sufficient to handle both upper- 
case and lowercase letters, all 
numerials, punctuation and 
nonprinting command charac- 
ters. 

The designers used an old 
typewriter-keyboard trick to 
solve this dilemma. They al- 
lowed two sets of 64 characters 
to share the same transmission 
codes. One is called upper- 
case, and the other is lower- 
case. To change from one set to 
the other, two codes are re- 
served for “shift up” or “shift 
down” operations. When the 
computer sends a shift up com- 
mand, all the subsequent char- 
acters are printed in uppercase. 
When shift down is sent, the 
subsequent characters will be 
lowercase. 

Wait a minute! That sounds 
just like the way my old Model 
15 Teletype works! And so it is 
. . . only the number of bits is dif- 
ferent, six versus five, and 
the printing speed is 140 wpm 
instead of 60 wpm. Now since I 
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Fig. 1. TTL to RS-232 drivers: a. Circuit using 1C (from reference 2); 
b. Transistor circuit (from reference 3). 
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The author’s system showing the ITEL Selectric terminal on the right, with display, computer and 
ASCII keyboard on the left. 


had just completed a year of 
successfully operating my 
Model 15 with a software ASCII 
to Baudot conversion, it seemed 
that the same approach should 
work with my recently acquired 
ITEL terminal. I sat down and 
reworked the Baudot software, 
wrote a new code conversion 
table, and within an hour my 
ITEL was printing . . . gobbledy- 
gook! 

That is how I discovered my 
particular terminal was struc- 
tured in Correspondence code 
instead of the EBCD code I had 
assumed. One hour later and all 
was well. The ITEL was printing 
both uppercase and lowercase 
at a blinding 140 wpm speed! 

What You Need 

Hardware needs include an 
8080 or Z-80 system with 2 MHz 
clock, an I/O board with at least 
one available bit of an 8-bit 
latching output port and a TTL- 
to-RS-232 voltage level inter- 
face. My Processor Technology 
3P + S I/O board required only 
one jumper to produce the 
proper RS-232 output to direct- 
ly drive the ITEL terminal. 

A tip to Tarbell cassette in- 
terface users: If you are not us- 
ing the control output port (6E) 
to start and stop your record- 
ers, then you already own a 
latching output port capable of 
driving TTL levels. A circuit for 
converting TTL to RS-232 levels 
is shown in Fig. 1. 

Memory-space requirements 
for this ASCII-to-IBM driver in- 
volve approximately 340 bytes 
including the code conversion 
table. All this can be put in 
ROM, except for a stack area of 
24 bytes and one byte for the 
case flag, which must be in 
RAM memory. If you use 1702A 
EPROMs or other slower-ac- 
cess types that require addi- 
tional wait cycles during read- 
out, you will have to change the 
software timing loop constants 
to compensate for the different 
speed. Similar compensation 
will be required if your CPU 
clock is other than 2 MHz. 

What It Does 

The driver program is de- 
signed for output (printing) on- 
ly. It does not decode the ITEL 
keyboard to allow input to the 


computer. I made this decision 
because the ITEL terminal op- 
erates in “half-duplex” only, 
which means it cannot simul- 
taneously transmit and receive. 
I felt that the complexity of 
merging this type of operation 
with my existing computer soft- 
ware (BASIC, editor/assembler, 
etc.) was too great, so I used a 
separate keyboard as input for 
my microcomputer. 

The driver software performs 
the following functions. When 
the computer is ready to send 
out a character to be printed, 
your computer program (BA- 
SIC, editor, word processor) 
must put the ASCII character in 
the accumulator and then 
CALL the starting address of 
the driver subroutine. The sub- 
routine then performs the re- 
quired code conversion and 
sends a properly formatted se- 
rial RS-232 output word to your 
terminal, via the latching paral- 
lel output port of your I/O board. 
When the character has been 
sent, the driver subroutine RE- 
TURNS control to the calling 
program. During this process 
the following functions are per- 
formed: 

1. On being called, the sub- 
routine saves all registers and 
flags from the calling program, 
does the conversion and re- 


stores them upon return from 
the call. 

2. The new character is 
checked to see if it is the same 
case (upper/lower) as the previ- 
ous character sent. If not, print- 
ing is delayed until a proper 
SHIFT UP or SHIFT DOWN 
character is sent to the termi- 
nal. 

3. The ASCII character is 
then checked against a lookup 
table in which the LSB of the ta- 
ble address is the ASCII code 
and the data stored at each lo- 
cation represents the corre- 
sponding IBM code, configured 
with two additional bits repre- 
senting parity and case. 

4. When the proper IBM 
code has been located, it is ap- 
plied to a software serial output 
routine, which causes it to be 
sent out via the latching output 
port, one bit at a time. The out- 
put word consists of a start bit, 
six data bits, a parity bit and a 
stop bit. These bits are timed in 
a software loop to provide 7.43 
milliseconds per bit, or 14.9 
characters per second. 

5. A check is made to see if 
the outgoing character is a car- 
riage return. If so, it is followed 
by a long delay to permit the 
type ball to return to the left 
margin before printing resumes. 
This is one situation in which 


the IBM mechanism is much 
slower than the older Teletype 
printers. 

6. A check is also made to 
see if the outgoing character is 
a space, a period or a delete 
(blank). These character codes 
are duplicated in both upper- 
case and lowercase sets, and 
the subroutine prevents send- 
ing needless SHIFT com- 
mands, which might otherwise 
be required. 

The Code Conversion Table 

As mentioned earlier, the 
IBM code data for each printing 
symbol or machine operation is 
placed in the table at an ad- 
dress (LSB) corresponding to 
the ASCII code. The lookup 
table (Table 1) has been config- 
ured for all uppercase and low- 
ercase letters, all numerals and 
most of the ASCII-IBM common 
punctuation. When an equiva- 
lent printing symbol did not ex- 
ist, I either substituted symbols 
or placed a (7FH) delete in the 
table. The substitutes are # 
(less than), & (gtr. than) and % 
(up arrow). The alternative to 
this is to find an IBM type ball 
with all the desired characters 
. . . good luck! The delete code 
causes the terminal to ignore 
the incoming characters. 

Table 1 includes the IBM 6-bit 
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ADDRESS-HEX 

ASCII CHAR 

CORR 

BCD 

EBCD 

************ 

********************************* 

************** 

3800 

NUL 

7F 

IF 

7F 

01 


7F 

IF 

7F 

02 


7F 

IF 

7F 

03 


7F 

IF 

IF 

04 


7F 

IF 

IF 

05 


7F 

IF 

IF 

06 


7F 

IF 

IF 

07 

BEL 

IF 

IF 

7F 

08 

BKSP 

7F 

7F 

IF 

09 

TAB 

2F 

2F 

2F 

0A 

LF 

7F 

IF 

7F 

0B 

VT 

7F 

7F 

IF 

oc 

FF 

7F 

7F 

IF 

0D 

CAR. RET. 

6D 

6D 

6D 

0E 

SO 

7F 

7F 

IF 

OF 

SI 

IF 

7F 

7F 

3810 


IF 

IF 

IF 

11 


IF 

7F 

7F 

12 


IF 

7F 

7F 

13 


IF 

7F 

IF 

14 


IF 

7F 

IF 

15 


IF 

7F 

IF 

16 


IF 

IF 

7F 

17 


IF 

7F 

IF 

18 


IF 

IF 

7F 

19 


IF 

7F 

7F 

1A 


IF 

IF 

7F 

IB 


IF 

7F 

IF 

1C 


IF 

IF 

7F 

ID 


IF 

IF 

7F 

IE 


IF 

IF 

IF 

IF 


IF 

7F 

7F 

3820 

SP 

40 

40 

40 

21 

i 

81 

75 

75 

22 

" 

49 

38 

34 

23 

# 

70 

B4 

B4 

24 

$ 

04 

F5 

F5 

25 

% 

08 

68 

68 

26 

& 

68 

C3 

C3 

27 

« 

C9 

58 

58 

28 

( 

34 

64 

64 

29 

) 

64 

54 

54 

2A 

* 

38 

04 

04 

2B 

+ 

13 

34 

43 

2C 


3B 

F6 

F6 

2D 

- 

B7 

81 

81 

2E 

. 

51 

B7 

B7 

2F 

/ 

87 

E2 

E2 

3830 

0 

E4 

D4 

D4 

31 

1 

C6 

A0 

A0 

32 

2 

90 

90 

90 

33 

3 

F0 

F0 

F0 

34 

4 

84 

88 

88 

35 

5 

88 

E8 

E8 

36 

6 

D8 

D8 

D8 

37 

7 

E8 

B8 

B8 

38 

8 

B8 

84 

84 

39 

9 

B4 

E4 

E4 

3A 


6B 

08 

08 

313 

; 

EB 

70 

70 

3C 

< (#) 

70(2) 

B4 (2) 

10 

3D 

= 

93 

20 

20 

3E 

^ (&) 

68(2) 

C3 (2) 

38 

3F 

? 

07 

62 

62 

3840 

11 

10 

82 

82 

41 

A 

79 

23 

ALL LTRS 

42 

B 

76 

13 

SAME AS 

43 

C 

7A 

73 

BCD. 

44 

D 

2A 

0B 



************************************************************ 


ADDRESS-HEX 

ASCII CHAR 

CORR 

BCD 

EBCD 

*********** 

********************************* 

*************** 

45 

E 

4A 

6B 


46 

F 

73 

5B 


47 

G 

23 

3B 


48 

H 

26 

07 


49 

I 

19 

67 


4A 

J 

43 

61 


4B 

K 

1A 

51 


4C 

L 

46 

31 


4D 

M 

61 

49 


4E 

N 

52 

29 


4F 

O 

45 

19 


3850 

P 

0B 

79 


51 

Q 

5B 

45 


52 

R 

29 

25 


53 

S 

25 

52 


54 

T 

02 

32 


55 

U 

32 

4A 


56 

V 

31 

2A 


57 

w 

75 

1A 


58 

X 

62 

7A 


599 

Y 

67 

46 


5A 

z 

54 

26 


5B 


IF 

IF 

7F 

5C 


IF 

7F 

7F 

5D 


IF 

IF 

7F 

5E 

* (%) 

08(2) 

68 12) 

68 (2) 

5F 


7F 

7F 

7F 

3860 


IF 

7F 

IF 

61 

a 

F9 

A3 

ALL LTRS 

62 

b 

F6 

93 

SAME AS 

63 

c 

FA 

F3 

BCD. 

64 

d 

AA 

8B 


65 

e 

CA 

EB 


66 

f 

F3 

DB 


67 

9 

A3 

BB 


68 

h 

A6 

87 


69 

i 

99 

E7 


6A 

j 

C3 

El 


6B 

k 

9A 

Dl 


6C 

1 

C6 

B1 


6D 

m 

El 

C9 


6E 

n 

D2 

A9 


6F 

o 

C5 

99 


3870 

P 

8B 

F9 


71 

q 

DB 

C5 


72 

r 

A9 

A5 


73 

s 

A5 

D2 


74 

t 

82 

B2 


75 

u 

B2 

CA 


76 

V 

B1 

AA 


77 

w 

F5 

9A 


78 

X 

E2 

FA 


79 

y 

E7 

C6 


7A 

z 

D4 

A6 



PUNCH ON 

4C 

4C 

4C 


READER START 

2C 

ALL CODES SAME 


SHIFT UP 

9C 

AS CORR. FOR 


EOT 

FC 

THESE 

FCTNS. 


FIELD CNTRL 

16 




PRINT OFF 

0E 




SKIP OFF 

3E 




PRINT ON 

0D 




BKSPACE 

5D 




READER STOP 

3D 




PUNCH OFF 

4F 




H TAB 

2F 




SHIFT DOWN 

IF 




DELETE 

IF 




LINEFEED 

6E 




CAR. RET.+LF 

6D 




************************************************************ 


Table 1. ASCII to IBM code conversion. Use the appropriate code set for your terminal. Note 1: 7F DELETE code is substituted where 
terminal does not support symbol or when I wished to delete the function. Note 2: substitute code used because type ball did not have 
appropriate symbol. 


BCD, EBCD and the Correspon- 
dence code used in my version 
of the ITEL terminal. Codes are 
also shown for various ma- 
chine functions, PUNCH ON/ 
OFF, READER START/STOP, 
etc., for which no ASCII values 
exist. You may wish to change 
the lookup table to suit your 
particular needs. 

Beware: The values in my 
table do not agree with those 
shown in the usual IBM-ASCII 
equivalence tables. This is be- 
cause my serial output subrou- 
tine forms its output word by 
shifting the lookup code, one 


bit at a time, to the right. My 
table had to be arranged with 
the bit pattern in reverse order, 
compared to the table in the 
ITEL manual. Also, the leftmost 
bit in the table is the case-bit, 
with a 1 in this position indicat- 
ing lowercase. This bit is used 
by the driver program, but is not 
transmitted to the terminal. The 
order of bits in my table is C P 
1 2 4 8 A B. This is repre- 
sented in Table 1 in hexadeci- 
mal format. 

As an example, the upper- 
case letter A is shown in the 
ITEL manual as having a hex 


code of 27 for the normal IBM 
Correspondence code sequence 
of BA 84 2 1. The 6-bit binary 
pattern would be 100 11. To 
convert this to my table format, 
add C = 0 for uppercase, P = 1 to 
make an odd number of Is (odd 
parity). Rearrange the bits into 
my table format of C P 1 2 4 
8 A B, and we get a binary pat- 
tern of 01111001, or 79H. 
This data is stored in the lookup 
table at location 3841 H, where 
the LSB (41 H) equals the ASCII 
value for uppercase A. 

One special note about Table 
1: The code for line feed (6EH), 


which would normally appear 
at ASCII location 0AH, has 
been replaced by a delete. This 
is because the ITEL terminal 
automatically performs a line 
feed after every carriage return. 
I found that my BASIC inter- 
preter, my editor/assembler 
and other packaged software 
were sending both a carriage 
return and a line feed to the 
printer, causing two vertical 
spaces to occur instead of one. 
I also substituted the code for 
lowercase I in the ASCII loca- 
tion for numeral one to avoid 
printing a strange bracket sym- 
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bol in place of the numeral. All 
this points to the advantages of 
a software conversion scheme, 
where you can tailor the lookup 
table to your own system needs. 

The Program 

Since the source listing in 
Listing 1 includes comments, I 
will only give a brief description 
of each portion. The OUT1 seg- 
ment includes the routines to 
save and restore all registers 
and flags. The IBM segment be- 
gins the code conversion by re- 
covering the case flag for the 
previous character from its 
RAM location and sets the H and 
L registers to the starting ad- 
dress of the lookup table. The 
COMPR segment compares the 
ASCII character with the LSB of 
the lookup address. If they 
don’t match, H and L are incre- 
mented by one, and the com- 
parison is repeated until a 
match is established, or until 
the last address in the table is 
reached. When the ASCII match 
is obtained, the program jumps 
to OUT3. In this segment the 
IBM code is moved from mem- 
ory into the accumulator and 
also saved in the L register. 

Tests are then made to see if 
the character is a space, a peri- 
od or a delete. For these special 
cases the remainder of OUT3 is 
bypassed, and the program 
jumps to OUT4. For all other 
characters, a test is made to 
see if the new character is the 
same case as the previous 
character. This is done by com- 
paring only the most signifi- 
cant bit of the IBM code with 
the case flag bit in the E reg- 
ister. If they are identical, the 
program passes to OUT4, but if 
they differ it jumps to MODFY. 

Assuming MODFY is re- 
quired, the case bit is again 
tested to see if the new charac- 
ter is lowercase or uppercase. 
The program then jumps to 
either UPPER or LOWER, where 
the appropriate SHIFT code is 
put into the accumulator and 
OUT5 is called. This causes the 
SHIFT character to output as a 
serial code to the terminal. On re- 
turn from the call, the program 
jumps to OUT4 to prepare for 
sending the new character. 

In OUT4, the case bit is 
masked off (no longer needed), 


3700 0001 *SELECTRIC VERSION 13 DEC 78 


3700 




0002 

•ASCII 

TO IBM CORR CODE 

3700 




0003 

•CALL ’ 

WITH ASCII CHAR. 

3700 




0004 

•IN "A 

" REGISTER. 


3700 

22 

Bl 

37 

0005 

OUT1 

SHLD 

STK+3 

SAVE ALL REGISTERS 

3703 

21 

00 

00 

0010 


LXI 

H , 0 


3706 

39 



0015 


DAD 

SP 


3707 

31 

C6 

37 

0020 


LXI 

SP, STK+18H 

370A 

E5 



0025 


PUSH 

H 


370B 

D5 



0030 


PUSH 

D 


370C 

C5 



0035 


PUSH 

B 


370D 

F 5 



0040 


PUSH 

PSW 


370E 

CD 

1C 

37 

0045 


CALL 

IBM ; 

CONVERT AND PRINT 

3711 

00 



0050 


NOP 



3712 

00 



0055 


NOP 



3713 

FI 



0060 


POP 

PSW ; 

RESTORE ALL REG. 

3714 

Cl 



0065 


POP 

B 


3715 

Dl 



0070 


POP 

D 


3716 

El 



0075 


POP 

H 


3717 

F9 



0080 


SPHL 



3718 

2A 

Bl 

37 

0085 


LHLD 

STK+3 


371B 

C9 



0090 


RET 


RET. FROM CALL 

371C 

21 

FF 

38 

0095 

IBM 

LXI 

H , CASE 

START CONVERSION 

3 7 IF 

5E 



0096 


MOV 

E,M ; 

CASE FLAG IN E 

3720 

21 

00 

38 

0097 


LXI 

H,TABL 

SET TO START OF TABLE 

3723 

E6 

7F 


0098 


AN I 

7FH ; 

MASK ASCII PARITY 

3725 

BD 



0100 

COMPR 

CMP 

L ; 

CHAR » ADDRESS ? 

3726 

CA 

33 

37 

0105 


JZ 

OUT 3 

YES THEN JUMP OUT 3 

3729 

47 



0110 


MOV 

B, A 


372A 

3L 

7B 


0115 


MV I 

A,7BH 

TABLE END ADDRESS 

372C 

BD 



0120 


CMP 

L ; 

TABLE END? 

372D 

CO 



0125 


RZ 


t FAILED TO CONVERT 

372E 

78 



0130 


MOV 

A,B 


372F 

23 



0140 


INX 

H ; 

NXT TABL ADDR 

3730 

C 3 

25 

37 

0150 


JMP 

COMPR 


3733 

7E 



0160 

OUT 3 

MOV 

A ,M ; 

IBM CHAR IN A 

3734 

6F 



0170 


MOV 

L,A ; 

SAVE IN L 

3735 

FE 

40 


0180 


CPI 

4 OH IS 

IT SPACE? 

3737 

CA 

4A 

37 

0190 


JZ 

OUT 4 

YES BYPASS MODFY 

373A 

FE 

51 


0200 


CPI 

51H IS 

IT PERIOD? 

373C 

CA 

4 A 

37 

0205 


JZ 

OUT 4 

YES BYPASS MODFY 

373F 

FE 

7F 


0206 


CPI 

7FH IS 

IT DELETE? 

3741 

CA 

4 A 

37 

0207 


JZ 

OUT4 

YES BYPASS MODFY 

3744 

E6 

80 


0210 


AN I 

80H } 

MASK CASE FLAG 

3746 

BB 



0220 


CMP 

E ; 

CASE* 1 LAST? 

3747 

C2 

5B 

37 

0230 


JNZ 

MODFY 


374A 

7 D 



0240 

OUT 4 

MOV 

A,L ; 

OUTPUT IBM CHAR 

374B 

E6 

7F 


0250 


AN I 

7FH ; 

MASK CASE FLAG 

374D 

CD 

76 

37 

0260 


CALL 

OUT 5 

GOTO SOFTWARE SERIALIZER 

3750 

7B 



0265 


MOV 

A,E ; 

SAVE NEW CASE FLAG 

3751 

32 

FF 

38 

0266 


STA 

CASE 


3754 

7D 



0267 


MOV 

A,L ; 

GET CHAR IN A 

3755 

FE 

6D 


0268 


CPI 

6DH IS 

IT CAR. RET? 

3757 

CC 

A4 

37 

0269 


CZ 

DLY2 

YES LONG DELAY 

375A 

C9 



0275 


RET 


FROM CALL TO IBM 

375B 

FE 

80 


0280 

MODFY 

CPI 

8 OH IS 

IT LOWER CASE? 

375D 

C2 

6B 

37 

0290 


JNZ 

UPPER 


3760 

IE 

80 


0300 

LOWER 

MVI 

E , 80H 


3762 

3E 

IF 


0310 


MVI 

A,1FH 

SEND SHIFT DOWN 

3764 

CD 

76 

37 

0320 


CALL 

OUT5 


3767 

C 3 

4A 

37 

0330 


JMP 

OUT 4 

THEN SEND CHAR. 

376A 

00 



0340 


NOP 



376B 

IE 

00 


0350 

UPPER 

MVI 

E,0 


376D 

3E 

9C 


0360 


MVI 

A, 9CH 

SEND SHIFT UP 

376F 

CD 

76 

37 

0370 


CALL 

OUT5 


3772 

C3 

4A 

37 

0380 


JMP 

OUT4 

THEN SEND CHAR. 

3775 

00 



0390 


NOP 



3776 

00 



0400 

OUT 5 

NOP 


SERIAL OUTPUT ROUTINE 

3777 

06 

07 


0410 


MVI 

B,7 ; 

DATA BIT COUNT 

3779 

07 



0420 


RLC 



377A 

4F 



0430 


MOV 

C,A ; 

SAVE SHIFTED CHAR 

377B 

97 



0440 


SUB 

A f 

MAKE START BIT-0 

377C 

D3 

00 


0450 


OUT 

CASP 

AND SEND IT 

377E 

CD 

97 

37 

0470 


CALL 

DLY1 

START PULSE TIME 

3781 

79 



0480 

LOOP 3 

MOV 

A.C RECOVER REMAINING BITS IN A 

3782 

OF 



0490 


RRC 


SHIFT RT ONE BIT 

3783 

4F 



0500 


MOV 

C , A SAVE REMAINING BITS IN C 

3784 

E6 

01 


0510 


AN I 

1 ; 

MASK BIT 0 ONLY 

3786 

D3 

00 


0520 


OUT 

CASP 

AND SEND IT 

3788 

CD 

97 

37 

0540 


CALL 

DLY1 

DATA PULSE TIME 

378B 

05 



0550 


DCR 

B ; 

DECR BIT COUNTER 

378C 

C2 

81 

37 

0560 


JNZ 

LOOP 3 

; RPT FOR 7 BITS 

378F 

3E 

01 


0570 


MVI 

A,1 t 

STOP BIT=1 

3791 

D3 

00 


0580 


OUT 

CASP 

AND SEND IT 

3793 

CD 

97 

37 

0600 


CALL 

DLY1 

STOP PULSE TIME 

3796 

C9 



0610 


RET 


SERIAL OUTPUT COMPLETED 

3797 

16 

99 


0620 

DLY1 

MVI 

D,99H 

BIT TIME 

3799 

3E 

05 


0630 

TMOUT 

MVI 

A , 0 5H 


379B 

3D 



0640 

LOOP 4 

DCR 

A 


379C 

C2 

9B 

37 

0650 


JNZ 

LOOP 4 


379F 

15 



0660 


DCR 

D 


37A0 

C2 

99 

37 

0670 


JNZ 

TMOUT 


37A3 

C9 



0680 


RET 



37A4 

26 

55 


0690 

DLY2 

MVI 

H, 85D 

C.R. DELAY 

37A6 

CD 

97 

37 

0700 

LOOP 5 

CALL 

DLY1 


37A9 

25 



0710 


DCR 

H 


37AA 

C2 

A6 

37 

0720 


JNZ 

LOOP 5 



37AD C9 

0730 

RET 



37AE 

0760 STK 

DS 

20H 


37CE 

0770 CASE 

EQU 

38FFH 

CASE FLAG 

37CE 

0780 CASP 

EQU 

00H LATCHING 

OUTPUT PORT 

37CE 

0790 TABL 

EQU 

3800H 


37CE 

0800 END 

EQU 

END 



SYMBOL TABLE 


CASE 

38FF 

CASP 

0000 

COMPR 

3725 

DLY1 

3797 

DLY2 

37A4 

END 

37CE 

IBM 

371C 

LOOP 3 

3781 

LOOP 4 

379B 

LOOP 5 

37A6 

LOWER 

3760 

MODFY 

375B 

OUTl 

3700 

OUT 3 

3733 

OUT4 

374A 

OUT 5 

3776 

STK 

37AE 

TABL 

3800 

TMOUT 

3799 

UPPER 

376b Listing 1. Source listing. 
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ADDRESS 

DATA (HEX) 

INSTR 

COMMENT 

***************************** 

*************** 

***************** 

3600 

31 2F 36 

LXI SP,362FH 

SET SP 

3603 

3E 00 

MVI A, 0 


3605 

32 FF 38 

STA 38FFH 

INITLZ CASE BIT 

3608 

DB 00 

IN 0 

GET KBD STATUS 

360A 

E6 01 

ANI 01H 


360C 

C2 08 36 

JNZ 360 8H 

WAIT FOR CHAR. 

360F 

DB 01 

IN 1 

GET CHAR IN A 

3611 

E6 7F 

ANI 7FH 

MASK PARITY 

3613 

CD 00 37 

CALL IBM 

PRINT IT 

3616 

C3 08 36 

JMP 360 8H 

GET NEXT CHAR. 


*************** 0 ********************************************* 


Listing 2. Test routine to echo your keyboard inputs on the Se- 
lect ric printer. 


ADDRESS ORIGINAL CHANGE TO 

VERSION 

************************************************************* 


011F 

DB 

IN STATUS 

78 

MOV A,B 

0120 

00 


CD 

CALL IBM 

0121 

E6 

ANI 80H 

00 


0122 

80 


37 


0123 

C2 

JNZ 011FH 

00 

NOP 

0124 

IF 


00 

NOP 

0125 

01 


00 

NOP 

0126 

78 

MOV A,B 

00 

NOP 

0127 

D3 

OUT DATA 

00 

NOP 

0128 

01 


00 

NOP 

0129 

C9 

RET 

C9 

RET 


************************************************************* 


Listing 3. Modifications required to typical 8080 output routine 
in order to link with the Selectric Driver program. From “ESP-1 
Editor-Assembler ” by Michael Shrayer Software, Inc. 


ADDRESS DATA (HEX) INSTR COMMENT 

************************************************************* 
0000 3E 39 MVI A, "9" GET ASCII 9 

0002 CD 00 37 CALL IBM ENABLE TERMINAL 

0005 C3 00 FO JMP MONITOR BACK TO SYSTEM 

************************************************************* 


Listing 4. Simple start-up program to send EOA to Correspon- 
dence terminals. See text for changes required for BCD and 
EBCD users. When finished, this program jumps back to my 
system monitor program address FOOOH. 


and OUT5 is called to send out 
the six data bits plus one parity 
bit. After the new character has 
been sent, OUT4 causes the 
new case flag to be stored in 
RAM. It also tests to see if the 
new character (already sent) 
was a carriage return. If so, 
OUT4 calls DLY2, a long delay 
timer to allow time for the type 
ball to return before resuming 
printing. When OUT4 is com- 
pleted, the program returns 
from the call to IBM, that is, it 
returns to the concluding por- 
tion of OUT1 and then returns 
to the calling program. 

The serial output routine 
OUT5 initially sets up the num- 
ber of data bits to be trans- 
mitted (seven, including parity). 
It then causes a START bit to be 
sent out for a duration set by 
DLY1. The six data bits plus the 
parity bit are then sent to the 
output port in succession by 
being shifted to the right, one 
bit at a time. Only the rightmost 


bit is masked through and out- 
put to the port. After the parity 
bit is sent, OUT5 concludes the 
output word by sending a STOP 
bit. 

The DLY1 subroutine is used 
to create the 7.43 millisecond 
period of each bit in the trans- 
mitted word. It involves a timing 
loop LOOP4 nested within a 
second loop TMOUT. The initial 
values for registers D (99H) and 
A (05H) are based upon a 2 MHz 
CPU clock and RAM memory 
access with zero wait cycles. 
These must be changed if you 
have a different clock frequency 
or slower memory access time. 
The DLY2 timing subroutine 
produces the long delay re- 
quired after a carriage return 
has been sent. 

In the source listing, the RAM 
location of the case flag is set 
at location 38FFH; the ASCII- 
IBM lookup table begins at 
3800H; and the driver program 
itself is assembled beginning 


at 3700H. A RAM stack area 
from address 37AEH to 37CEH 
is used by the driver. 

Testing and Using the Driver 

Listing 2 shows a simple test 
routine I used to verify that the 
driver program would take 
ASCII inputs from my computer 
keyboard and cause the ITEL 
printer to type the required out- 
put. Listing 3 shows a typical 
modified output routine for use 
with packaged computer soft- 
ware. In this case it is from the 
“ESP-1 Editor/Assembler,” pro- 
duced by Michael Shrayer Soft- 
ware, Inc. In this software, and 
many other packaged pro- 
grams, the ASCII character is in 
the B register instead of the ac- 
cumulator at the beginning of 
the original output routine. In 
order to properly link such soft- 
ware with the driver program, 
you must start with a MOV A,B 
instruction, then call the driver. 

RS-232B Connections 

Fig. 2 shows the connections 
between my I/O board and ITEL 
terminal. The connector that 
plugs into the terminal is a DB- 
25P and is wired according to 
the RS-232 pin assignments. For 
our purposes we must be con- 
cerned with serial data going to 
the terminal (pin 3) and with cer- 
tain control signals required to 
make the terminal work. To 
enable my terminal in the 
“receive” mode, I found it 
necessary to wire pins 6 and 8 
high by connecting them to +5 
volts via individual 620 Ohm re- 
sistors. This simulates the 
“data set ready” and “data car- 
rier received” signals. 

Turn-on Protocol 

Because this terminal oper- 
ated in a half-duplex mode only, 
certain character codes were 
used to indicate that it should 
switch from receive to transmit 

“3P+S* I/O BOARD 
FUNCTION JI-PIN 

SI6. GND. 14 « 

RS-232 OUT R 

♦5VDC W o — 


mode or vice versa. In my ter- 
minal, the first character sent 
after power-on must be an EOA 
code (B4H) identical to numeral 
9. This character does not print 
but causes the “receive” lamp 
on the ITEL to come on, indicat- 
inf it is ready to print any sub- 
sequent characters. The termi- 
nal will stay in the receive mode 
as long as the power stays on, 
or until an EOT code (FCH) ar- 
rives. 

This will never happen, since 
I have not included that code in 
the lookup table. To provide the 
initial EOA command, you can 
either use your keyboard and 
the Test Input program in List- 
ing 2 or simulate the typing of 
a 9 with the simple program 
shown in Listing 4. 

Differences for Owners of 
BCD and EBCD Terminals 

Besides a different lookup 
table, there are several minor 
changes you will have to make 
in the driver program if your ter- 
minal uses the 6-bit BCD or 
EBCD codes. In EBCD the peri- 
od only appears in the lower- 
case character set, so you will 
have to delete (change to NOPs) 
the CPI and JZ instructions in 
OUT3 that apply to the period. 
BCD owners will have to change 
the argument of the same CPI 
instruction to (B7H). 

In both BCD and EBCD the 
EOA character code needed to 
enable the terminal represents 
the lowercase # symbol instead 
of the numeral 9. Therefore, the 
program in Listing 4 will be 
changed to start with MVI A, #, 
or in object code, 3E 23. 

The Paper Tape 
Punch and Reader 

What can I say? They work 
fine with the terminal and are 
useful without the computer in 
typing repeat business letters. 
Unfortunately, they are hard- 

ITEL TERMINAL 
OB 25- PIN FUNCTION 
7 SI6. GND 

• 3 DATA IN 

600 

-v w 06 DATA SET READY 

600 

-wv *8 DATA CARRIER RCVD 


Fig. 2. Cable connections I use to drive the ITEL terminal. On the 
3P + S board I jumpered pad 4 (EIA4) to row 2 (bit 0) in area J. This 
assigned the RS-232 output to bit 0 of latching output port 0. 
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wired to read and generate only 
the 6*bit plus parity code for- 
mat. Without internal rewiring, 
it is impossible to use them to 
punch or read ASCII 7-bit tapes. 
The parity bit is an obstacle 
that has so far defeated me. 
Perhaps this problem will pro- 
vide fodder for another article 
in the future. 

Mechanical Maintenance 

As wonderful and rugged as 
these terminals are, they cannot 
be expected to work forever 
without proper cleaning, lubri- 
cation and adjustment. If you 
feel capable, you should obtain 
a repair manual for your ter- 
minal and set up a periodic 
maintenance schedule. If you 
live in an area where many 
businesses use Selectric-type 
office machines or terminals, 
you should be able to locate a 
repair service company to do 
maintenance and repairs on 
your machine. 

Conclusions 

Well, there you have it. I have 
had fully satisfactory perfor- 


mance from this driver program 
and watched it drive the ITEL 
terminal for disassembly list- 
ings that lasted over three solid 
hours! It never missed a char- 
acter. I have particularly appre- 
ciated the ability to link this 
driver to a word processor and 
produce neat, legible and pro- 
fessional-appearing letters. It 
goes without saying that the 
manuscript for this article was 
typed using this system. 

In closing, I wish to acknowl- 
edge the help I received from 
Holland M. Smith in writing this 
driver program and the authors 
of reference 1 for the serial-out- 
put concept, which has proven 
so successful. ■ 
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EPROM PROGRAMMERS 



EP-2A SERIES 


* PROGRAMS 2708 and 2716 
EPROMS 

Price $59.95 Assembled and 
Tested 

Kit price $49.95 
Includes Connector 



EP-2A-78 SERIES 

* PROGRAMS 2708, 2716, 
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2532 EPROMS 

* TEXTOOL ZERO FORCE 
SOCKET 

* Price $79.95 Assembled and 
Tested 
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Software available for the Rockwell AIM-65, MOS Technology 
KIM-1, Synertek SYM-1, Motorola D2, RCA VIP and many other 
single board computers that use the 6502, 6800, 8080/85, Z-80, 1802, 
F-8 and 2650 CPU's. Stock. Specify one set of software. 
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STIK 
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••to your 

That's right! Esmark's VIDIET-STIK light pen now has the TRS-80 
CONNECTION for LEVEL I & II. Your 4K to 48K TRS-80 System will 
come alive under your VIDIET-STIK within minutes of its arrival. 
That's because there are no wires to solder or traces to cut. 
Your up and running as fast as you can plug the interface into 
your system's cassette EAR- jack, CLOAD our custom LIGHT-WAVE 
demonstration software and RUN. And because the interface has a 
plug for your recorder, you won't have to unplug it again when 
loading your other software tapes. The inteface allows them to 
pass right thru vhenever your not using the pen. Its' exclusive 
"switched tip" design means the pen's electrically isolated from 
your system when it's not in use. Just point’s press! It's that 
simple... Plug, CLOAD and RUN. And have we got the softv^re for 
you to RUN with! Our demonstration tape includes a calibration 
program (used to adjust the CRT's brightness and contrast) plus 
STIK-TAC-TOE, AWARI and TCWERS. TVo challanging games and a 
puzzle that will keep grownups and children Stik'ing it to 
your TRS-80 for hours. And there are instructions provided so 
you can begin writing your own light pen programs (lightware) 
for fun or profit (Level II). Or, just sit back and enjoy our 
LIGHT-WAVE tapes each month. Esmark's unmatched commitment to 
lightware can bring you up to five new games, puzzles, drills 
& educational quizes or simulations each month. This month's 
LIGHT-WAVE release is: 


T 

R 

S 

i 

8 

O 



LIGHT-PAK 2 
(LEVEL II) 


LIGHTPEG (4 peg-jump puzzles) 

ENDRUN (Othello with a 'twist') 

LIFE9 (COnway's LIFE with mutations) 

Price: $ 19.95 (including postage & handling) 



Order yours now and we'll include a free copy of FLASHBACK, 
Esmark's newsletter dedicated to the latest news in lightware 
applications. And, don't forget to tell your friends. The 
VIDIET-STIK can also be ordered for use on most other micro 
systems using the following processor chips: 

8080 Z80 6800 6502 


All that's required is a standard cassette jack leading to 
Ground and a readable single bit input port. Driver software 
is provided along with instructions for writing lightware 
applications. And tell your local Dealer that Esmark's got 
a Dealer package he won't want to miss out on. Delivery is 
3 to 6 weeks from receipt of your order. C.O.D. 's are $3.00 
extra but will be shipped within two weeks. All prices are 
F.O.B. Mishawaka, Indiana. Indiana residents add 4% state 
sales tax. 


ALSO COMING FROM E^IARK: 

[ ] TRS-80 Printer Interface (Cassette EAR-jack interface for 
all RS232 printers. Includes LLIST & LPRINT software) 

[ ] TRS-80 RS232 Communications Interface (Makes your TRS-80 
a full I/O terminal to timesharing systems the warld 
over. Gives you intelligent or dumb terminal capabilites 
at 110 or 300 BAUD. Also includes Printer Interface 
above with 20 mA current loop & TTL level 1/0 options.) 

- TRS-80 is a trademark of the Tandy Corporation - 


★ is E30 

INCORPORATED 

507 Vt E. McKINLEY HWY. MISHAWAKA, IN 46544 
(219) 255-3035 



$62.95 
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PLUS $1.50 
POSTAGE & 
HANDLING 
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Introduction to 
the TMS-9900 


Texas Instruments’ TMS-9900 has been around for a while but has been ignored, the 
author feels, by hobbyists. In this article, he sheds light on the capabilities of the 9900. 


Richard A. Rodman 
ENVO, Inc. 

800 Follin Lane, Suite 210 
Vienna VA 22180 


A lthough the TMS-9900 has 
been on the market for 
some time now, there seems to 
be widespread ignorance of its 
capabilities among hobbyists. 
This is a shame because it is 
one of the most versatile micro- 
processors. Therefore, I have 
set out to fill this information 
gap. Without going into too 
much detail, here is a descrip- 
tion of the major features of the 
9900 family. 

Word Length 

Ask any hobbyist what he 
knows about the 9900 and he 
will tell you, “Oh, yeah, that’s 
one of those 16 bit micros.” 
True, the 9900 family employs a 
16 bit word length. The 9980, 
however, uses an external 8 bit 
data bus, allowing it to be easi- 
ly interfaced to 8 bit devices. A 
CPU board is available for the 
S-100 bus, which uses the 
TMS9900JL, the 16 bit version. 

How does it communicate 
with the 8 bit bus? When it 
wants 16 bits of data, it pulls 
SXTRQ (Sixteen Request) low. 
If there is no response on 
SXTNACK (Sixteen Acknowl- 
edge), it assumes an 8 bit de- 


vice and multiplexes the data. 
Thus, the hardware interface is 
really no problem. Furthermore, 
all calculations may be done on 
units of either 8 or 16 bits, giv- 
ing great flexibility in computa- 
tion. 

The TMS9900JL uses a 15 bit 
address bus with a “pretend” 
16th address bit. The pretend 
bit is used for byte operations 
and is an actual address bit on 
the 9980. Addresses are given 
in hexadecimal, regardless, and 
always include this bit, even 
though it is always 0 for the 
9900. Therefore, they are all 
even numbers in the range 0- 
FFFE. 

For this reason, a 2048 word 
section of memory (4096 bytes) 
occupies a memory slot such 
as X000-XFFE. The maximum 
memory space is 32,768 words. 
Just for laughs, Tl numbers the 
bits Data General-style, with bit 
0 being the most significant bit 
and bit 15 the least significant 
bit. 

Registers 

The 9900 has only three on- 
chip registers: the WP (Work- 
space Pointer), the PC (Program 
Counter) and the ST (Status 
Register). There are no general- 
purpose registers on the CPU 
chip itself. All registers are im- 
plemented in memory at the lo- 
cation pointed to by the Work- 


space Pointer plus an offset 
given by the register number 
doubled (because of the pre- 
tend bit). 

This may seem strange, but 
observe that, by changing the 
Workspace Pointer, we can get 
a whole new set of registers. 
This is, in fact, done during 
some operations, as we shall 
see. 

Instruction Set 

Yes, the 9900 has hardware 
multiply and divide. The only re- 
striction on these instructions 
(which use unsigned operands) 
is that the destination must be 
a workspace register. 

Just about all of the remain- 
ing instructions may manipu- 
late registers or memory using 
absolute, indirect, indirect with 
auto-increment or indexed ad- 
dressing. (Auto-increment 
means that after you fetch or 
store the data at the location 
pointed to by a register, the reg- 
ister is incremented.) Sixteen 
different software interrupts 
are provided. Most of the stan- 
dard arithmetic and logical op- 
erations are provided. There is 
a large variety of one-word con- 
ditional jumps, program rela- 
tive. Branch instructions and 
subroutine calls can use any of 
the above addressing modes. 
Curiously, there is no AND in- 
struction. 


Subroutine Calls 

Many times it has been sug- 
gested that hardware be em- 
ployed to convert the 9900 to 
work with a stack, similartothe 
6800 and other microproces- 
sors. These suggestions stem 
from a misunderstanding of the 
9900’s elegant data structur- 
ing. 

Remember that the 9900’s 
registers are in memory at the 
location pointed to by WP. 
There are two types of subrou- 
tine calls on the 9900: BL 
(Branch and Link), where the 
program counter is stored in 
R11 and the WP is unchanged, 
and BLWP (Branch and Load 
Workspace Pointer), where the 
WP and PC are loaded from the 
address of the argument, and 
the old WP,PC and ST are 
stored in the new R13, R14 and 
R15, respectively. 

Thus, the BLWP jumps to a 
new location and gives us a 
new set of registers, without 
damaging the old registers in 
any way. If you need any of the 
old registers, you can access 
them by using indirect address- 
ing with R13. You can set any 
status bit upon return by ma- 
nipulation of R15. You can even 
skip code upon return by modi- 
fying R14 (although I don’t rec- 
ommend it). 

When the RTWP instruction is 
encountered, WP, PC and ST 
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are reloaded from R13, R14 and 
R15, and execution resumes. A 
little thought will show you that 
this process is simpler, there- 
fore faster, yet superior to any 
stack system with its attendant 
pushes and pops. And the BL in- 
struction is always there in case 
you want to use the same reg- 
isters. The 9900 technique is 
simple, fast and flexible. 

I/O 

Rather than address I/O de- 
vices in memory, they are placed 
in a “CRU address space” con- 
taining 4096 locations, each of 
which is one bit. Data ex- 
changes are synchronous bit- 
serial: Data is clocked out of 
the CPU, or into it, one bit at a 
time. Each I/O bit is individually 
addressable. This is especially 
convenient for a lot of applica- 
tions where N-bit operations 
must take place and N is not 
equal to 1 6. It is also possible to 
test bits of I/O or turn them off 
or on without modifying any 
registers. 

There are a number of com- 
plications, however. The CRU 
address appears over bits 3 to 
14 of the address bus, ignoring 
the pretend bit. Thus, there are 
two possible ways of express- 
ing the CRU address: right-jus- 
tified and as the actual address 
on the bus. You guessed it! Tl 
uses both! 

The first they call the CRU 
address. It is required when the 
Microterminal is used. The sec- 
ond they call the R12 address. It 
is required when a Teletype with 
the T-BUG operating system is 
used. It is called the R12 adress 
because all I/O transfers are 
made indirectly via the address 
in R12. 

If the two possible methods 
of expressing the address were 
not confusing enough, Tl has 
further complicated matters by 
unnecessarily using four hexa- 
decimal digits for the CRU ad- 
dress where only three would 
suffice. 

Furthermore, when multi-bit 
data is sent to a CRU port, the 
bit significance is numerically 
reversed, i.e., bit 15 (least sig- 
nificant bit) goes to CRU ad- 
dress (R1 2) + 0, bit 14 to 
(R12) + 2, etc. If you send out 16 
bits, bit 0 will end up on PB15of 


a 9901 parallel port. These bits 
arrive sequentially at CRU clock 
rate, too, raising the possibility 
of hardware glitches. And, if 
eight or fewer bits are involved, 
the most significant byte (up- 
per eight bits) will be used 
ratherthan the least significant 
bit. 

Although this technique is 
unnecessarily complicated and 
confusing, it has a great many 
advantages. (Believe it or not!) 
CRU exchanges may take place 
using registers of memory. You 
can use any addressing mode. 
CRU exchanges using auto-in- 
crement make for fast and com- 
pact I/O routines. The nonde- 
structive bit tests and changes 
are a great help, too. 

My feeling is that if you stick 
to the R12 address and ignore 
the CRU address, you can avoid 
confusion and reap the bene- 
fits. 

Summary 

The 9900 seems quite con- 
fusing at first, especially if you 
read Tl literature. However, pro- 
grams for the 3 MHz 9900 run 
about twice as fast as their 
6800 or Z-80 counterparts, and 
are usually one-third to one- 
half as long. Besides, Tl recent- 
ly announced the 4 MHz ver- 
sion, priced at $41.25. 

Tl is now starting to make 
available personal computers 
using these products, such as a 
notebook-sized 9980 system 
similar to a KIM-1. The new 99/4 
personal computer at $1150 is 
actually quite reasonable, con- 
sidering that it comes with 16K 
of RAM and a large color moni- 
tor. 

These products are expen- 
sive, but not as much so as the 
LSI-11 series. Also remember 
that Tl has committed them- 
selves to family compatibility 
of all 9900 products, so you can 
expand your system at any 
time. They have undertaken to 
make PASCAL their standard 
language, and already have a 
compiler and an extensive pro- 
gram library available. And they 
have the nationwide marketing 
and production facilities to 
make it work. 

If you’re thinking of buying a 
system, consider the 9900. It 
may be your best solution.® 


Full Support For Your 
AIM 65 • SYM 1 • KIM 



AIM/SYM/KIM 


ADD UP TO FIVE ADDITIONAL BOARDS 
AUDIOnTY CONNECTIONS H 

POWER TERMINALS 
APPLICATION CONNECTORS ® 

FULLY BUFFERED 
FULLY DECODED 
KIM-4 Bus Structure 

MOTHER PLUS: $80°° 


FULLY ASSEMBLED AND TESTED 


The COMPUTERIST, Inc. 

P.O. Box 3, So. Chelmsford, MA 01824 
617/256-3649 


^C94 


is* Reader Service— see page 227 


Microcomputing, November 1979 141 




Richard J. Nitto 

1040 Pennsylvania Ave., RD #2 

Binghamton NY 13903 


Have a Ball with Bally 


When a leading maker of pinball machines turns its attention to microcomputers, the result 
is a very unusual machine. 


T he Bally Manufacturing 
Corporation, producer of 
the Bally Professional Arcade, 
began making delivery of their 
much-awaited plug-in ROM 
Bally BASIC in autumn, 1978. As 
many of you already know, the 
Bally Arcade is a TV video game 
with aZ-80-based microproces- 
sor unit utilizing plug-in car- 
tridges for instant game 
changes. Included with the 
base unit are two multi- 
function remote hand con- 
trollers, each with an 8-position 
joystick, a trigger and a rheo- 
stat-type knob for analog input. 


The Arcade attaches to any 
TV set, preferably color, 
through a TV/game switch box. 
A slide switch on the side of the 
main console permits use of 
either channel 3 or 4. The main 
on-off switch is located rather 
inconveniently on the back of 
the set alongside the four hand- 
controller sockets, the audio 
tape interface socket and the 
future expansion bus. 

A 24-key calculator with ten 
memory registers is built into 
the front deck. This keypad is 
used to select the built-in 
games, perform typical five- 


function calculations and enter 
programs with the Bally BASIC. 
Remote game selection is also 
obtained with the No. 1 con- 
troller. 

Adjacent to the keypad is the 
cartridge slot where the pre- 
programmed games or the 
BASIC ROM is inserted. Your 
extra cartridges or recorded 
BASIC program cassettes can 
be stored in the clear plastic- 
covered 12-slot holder located 
on the top of the Arcade. A non- 
detachable ac power adapter 
provides the power to the Ar- 
cade. It works, but I can’t help 
thinking of similar types of 
adapters that have quickly failed. 

The console is constructed 
of wood-grained plastic, so the 
usual precautions to prevent 
excessive heat and sunlight 
should be observed. The built- 
in games and the optional 
game cartridges are colorful, 
imaginative and downright fun. 
However, the real reason I 
bought the Arcade was the ex- 
citing prospect of program- 
ming my own audio-video 
games. 

Bally BASIC is a version of 
Palo Alto Tiny BASIC and was 
written by Jay Fenton. In addi- 
tion to the normal Tiny BASIC 
commands, Bally has included 
commands to control graphics, 
color, sound and also to ad- 
dress each function of the 


Commands 

Standard Statements 

Special-Purpose Statements 

Reset Pause 

For 

Return 

Clear 

SZ 

Run Halt 

To 

Random 

Line 

TV 

List Go 

Step 

If 

Box 

KP 

Erase Stop 

Next 

Goto 

FC 

Print #A 


Gosub 

Input 

BC 

KN( ) 


. (period) 

Print 

MU 

TR( ) 




NT 

JX( ) 




CX 

JY ( ) 




CY 

PX (X,Y) 

String Function — 

@0 




Operators - +, - 

, x, ■+■ , <, >, tt 




Note: You must use the x and -*■ 

for arithmetical calculators, not ' 

* and /. 

Punctuation -The . (period) is equivalent to a remark. The ; (semicolon) permits 
multiple statement lines. If a semicolon follows an IF statement and the IF condition 

is false, nothing after the semicolon will be performed. 


90 B = 2 x A 

100 If B = 30 Print "GOOD"; 

GOTO 20 



110 GOTO 30 





Therefore, if B * 30 the program will go to statement 30, not 20. IF statements can be 

set up as multiple conditions, i.e., IFA = 3IFB = 

4GOTO20 means that only if A = 3 

and B = 4 will the program go to statement 20. 





Table 1. 
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BALLY BASIC C 1978 BALLY MFC. 

Fig. 1. Bally’s 24-key calculator 
keyboard. 


pistol-grip hand controls. 

Once the ROM cartridge is in- 
serted and the reset button 
depressed, you are able to 
enter your own program of up 
to 1800 bytes via the console’s 
24-key calculator keyboard. 
Four different shift keys ex- 
pand the 24-key layout to pro- 
vide access to 103 separate let- 
ters, numbers, punctuations, 
operators and commands (see 
Table 1). A plastic color-coded 
keypad overlay allows input of 
three separate kinds of infor- 
mation: numbers, alphanumer- 
ics and command words (see 
Fig. 1). 

Numbers and operators are 
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accessed directly by depress- 
ing the appropriate keys. Let- 
ters, punctuation, symbols, 
etc., are accessed by first de- 
pressing one of the three 
colored (green, red, blue) shift 
keys and then the key under the 
desired letter. A fourth shift key 
is colored gold and permits you 
to enter an entire command 
word such as PRINT, GOTO, 

LINE, etc., in a similar fashion. 

When a colored shift key is de- 
pressed, the TV screen displays 
the corresponding color. 

Initially, it is all very confus- 
ing, but, surprisingly, becomes 
second nature after a couple of 
hours. Unfortunately, the key- 
pad does not have a distinctive The 8a// V Computer System, Model ABA-1000. 

click to indicate key depres- 
sion, but Bally was nice enough 
to include musical tones to in- 
dicate contact completion. 

These tones can be deleted if 
desired. 

Color Graphics 

256 colors are accessible to 
you, but only two are permitted 
on the screen at one time. 

These are selected by the 
variables BC (background col- 
or) and FC (foreground color). 

Screen resolution is 159 
points wide and 87 points high, 
with each point capable of be- 
ing individually addressed. 

Coordinate point 0,0 is in the 
center of the screen. Line X,Y,Z 
draws a line from the end of the 
last line (or from 0,0 if no line 
has been drawn) to the coor- 
dinates X,Y. Z designates 
whether the line is to be drawn 
in the foreground color, the 
background color, a reverse 
color ... or no line at all (Z = 

1 ,2,3 or 4). Box X,Y,A,B,Z places 
a box of A width and B height 
with its center at coordinates 
X,Y. Z permits the same color 
designation as the Z in LINE. A 
single point is plotted at X,Y 
coordinates with this com- 
mand by setting A and B equal 
to 1. PX (X,Y) is used to deter- 
mine the color (background or 
foreground) of a particular 
screen coordinate. 

Hand Controllers 

KN (A) produces a number 
between -128 and +127, de- 
pending on the position of the A 
hand-controller rheostat knob. 


10 Clear; CY-16; NT-1 
20 Print " Battlestar" 

30 Print " Galactica!"; Print 

L0 Print " Oct 1976" 

50 Print " By R.J.Nitto" 

60 For T-1 to 1000; Next T; R-1 ; NT-1 
70 For C-1 to 9} S-3j If R<1 R-1 
80 Clear; BC»2i*8} FC=7 
90 For T-1 to 100; X-Rnd 059)-8O 
100 Y-Rnd (88 )-!*!*} Box X,Y,1 ,1 ,1 ; Next T 
110 Print " Ceylon Warship #",#2, C 
120 X=Rnd(50)-25; Y-Rnd(30)-l5 
130 CY--1*0; Gosub R x 10 +330 
11*0 Line -10,-10,0; Box H,V,31,6,2 
150 Box X,Y,1 9,3,1} Box X,Y,31,1,1 
160 Box X,Y+1, 7,6,1} Box X+7, Y,1 ,1 ,1 
170 Box X-7, Y,1 ,1 ,1 } Line 10,10,1 
180 Line 10,-10,0} Line -10,10,1; H-X; V-Y 
190 If TR(1 )-1 S-S-1 ; G-0; Goto 230 
200 If X-0 If Y-0 Gosub 1*1*0} Goto 330 
210 X-X+Rnd (5) -3$ Y-Y+Rnd(5)-3 
220 X-X-2 x JX(1 ); Y-Y-2 x JY(1 ); Goto 11*0 
230 For Z-1 to 6; Line -75,-L0,0; MU-80 
2l*0 Line 0,0,3} MU-85; Line 75,-LO,0; MU-80 
250 Line 0,0, 3j MU-85; Next Z 
260 If X< 2 If X>-2 If Y<2 If Y>-2 Goto300 
270 Gosub 1*1*0} If Goto 330 
280 If S-0 R-R+ Goto330 
290 Goto21 0 

300 For Z-1 to 6; Box X,Y+1 ,33,10,3 
310 For W-55 to 65; MU-W 
320 Next W; Next Z; R-R+2 
330 R-R-1 ; Next C; Goto 5L0 


/Blue background - white foreground . 
/Plot starry background. 


/Plot target. 

/Crosshairs 
/Did we shoot? 

/If not & target is centered, we're dead. 
/If not, target moves again. 

/Attempt to bring target into crosshairs. 

/Laser display and sound effects. 

/Is target lined up with crosshairs (±1 )? 
/If not, goto warship's return fire. 

/Are we out of ammo 9 


/Display direct hit sequence w/sounds. 
/This round is over 


3l*0 Print 
350 Print 
360 Print 
370 Print 
380 Print 
390 Print 
hOO Print 
1*10 Print 
1*20 Print 
1*30 Print 


/Titles and rank 


Novice - Grade 1 ", ; Return 
Technician - Grade 2",; Return 
Scout - Grade 3",} Return 
Cadet - Grade 1*", ; Return 
Ranger - Grade 5",} Return 
Sergeant - Grade 6",; Return 
Captain - Grade 7",} Return 
Major - Grade 8",; Return 
Warrior - Grade 9",} Return 

_ _ Fleet Commander",; Return 

1*1*0 If X<3 If X>-3 If Y<3 If Y>-3 A-520; G-1; Goto 1*60 /Did target's lasers hit us? 
1*50 A-530 

1*60 For W-80 to 62 Step -3 
1*70 Box X+7 , Y, 83 -W, 83 -W, 3 } MU-W 

1*80 Box X-7,Y,83-W,83-W,3; MU-W-1 /Target's laser display & sound effects. 

1*90 Next W; Box X,Y,35,21,2 
500 Gosub 510; Gosub A; Return 
510 CY = 32 

515 Print " 26 spaces"; CY -32} Return 

520 Print " You have been terminated!"; Return 
530 Print " He missed!"; Return 

51*0 Clear; Print; Print " Congratulations!" 

550 Print; Print " You made rank of" 

560 Gosub R x 10 +330 
570 CY = -32; Gosub 51 S} CY - -32 
580 NT-0; Print " Press trigger to go again" 

590 If TR(1 )-0 Goto 570 
600 Goto 60 


/Display final ranking. 


/Strobe effect 


Program listing. 
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TR (A) produces a number, either 
0 or 1, depending on the position 
of the A hand-control trigger. JX 
(A) produces a number, - 1,0 or 
1, depending on whether the A 
knob is left, center or right. J Y(A) 
is similar but is dependent on 
whether the A knob is back, 
center or forward. 

A print command preceding 
the above will display the 
number being generated by 
that command (i.e., print JX 
(A)). All controller functions 
can be used to vary color, mo- 
tion, sound and graphics. 
Typical commands might in- 
clude: 

IF TR(1) = 1 MU = A— If trigger 1 
is pulled, sound the musical 
tone A. 

BC = KN(2) + 127 — Set back- 
ground color according to 
the knob 2 position. 

LINE X,Y,JX(1) + 1 — Draw a line 
of background color, or fore- 
ground color, dependent on 
joystick 1 position. 

Music 

Musical tones are produced 
with either the PRINT com- 
mand or the MU = command. 
Setting MU equal to numbers 
between 33 and 88 will produce 
a full range of tones. However, 
music is more easily pro- 
grammed with the PRINT com- 
mand. 

PRINT operates in the normal 
BASIC fashion, except that 
musical tones accompany 


each printed character. The 
duration of these tones is con- 
trolled by the command NT 
(note time), with NT = 0 produc- 
ing zero duration. As NT in- 
creases, so does the duration 
of the tones. NT can be 
changed at any time. The tones 
span three octaves and are 
complete with flats and sharps. 

Text 

Print formatting is ac- 
complished by the use of Print 
# A,B. (In a field of A spaces, 
print the number in the B regis- 
ter.) CX is the horizontal tab 
cursor control (i.e., CX = 10). CY 
is the vertical tab cursor control 
(i.e., CY = 20). Print SZ will 
display the number of unused 
memory locations. 

Characters may be placed on 
the screen with the use of the 
TV = command. Only numbers 
are recognized, and they are 
identical to the ASCII character 
representations for decimal 
numbers between 32 and 94. 
Other numbers up to 119 desig- 
nate other characters and com- 
mand words such as GOSUB, 
LIST, etc. 

Recognition of any de- 
pressed key is accomplished 
with the KP command. Normal 
use would be A = KP. The 
number of the pressed key is 
stored in the A register. It can 
also be used in other state- 
ments (i.e., IF KP = 116 GOTO 
320: If the PRINT key was 


pressed, go to 320). 

String Functions 

Individual subscripted 
variables are accessed via the 
@ (X) command, where X is a 
number between 1 and 900. Let- 
ters and other characters may 
be stored and recalled with this 
command. For example, the fol- 
lowing program will produce 
and display the complete 
alphabet. 

10 For A = 1 to 26 
20 @ (A) = A + 64 
30 TV = & (A) 

40 Next I 

Characters stored via strings 
are supposedly stored in a 
separate memory bank and do 
not affect program storage. 
However, mine seems to have 
900 variables with no program 
in memory and less than 900 
with a stored program. 

Processing Speed 

The timing benchmarks in 
the October 1977 Kilobaud 
(“BASICTiming Comparisons,” 
p. 20) were run on the Bally 
BASIC with the following 
results: 

Benchmark# 1 2 3 4 5 6 7 
Time in sec. 3.2 39 66 67 86 117 201 

This is not fast in comparison 
to other published results, but 
it is certainly respectable. A 
converted Shell Sort program 
with 100 random numbers con- 
sistently gave results under 
two mintues. 

All arithmetical operations 


are performed in Integer 
BASIC, somewhat limited for 
calculations, but adequate for 
programming games. 

Conclusion 

All in all, the Bally Arcade 
with the BASIC ROM has prov- 
en to be a fun machine. I pur- 
chased mine at Montgomery 
Ward for $269 plus $50 for the 
BASIC cartridge. Although my 
first Arcade suffered from over- 
heating problems (quickly ex- 
changed by Ward’s personnel), 
my second has given undying 
performance. Of course, I am 
looking forward to having the 
full-blown processor (Bally now 
promises delivery of their full- 
size keyboard in early spring of 
1980), but for now the Tiny BASIC 
will suffice. 

I must give praise to Dick 
Ainsworth for his well-written 
instruction manual. It is an 
easy-to-follow guide to Tiny 
BASIC and includes a number 
of sample programs detailing 
the capacity of the Arcade. 

I have included one of my 
family’s favorite programs (see 
the program listing) to give you 
an idea of the diversity and 
creative use of the special Bally 
commands. It is based on the 
TV show “Battlestar Galactica” 
and utilizes one joystick for 
operation. It is both challenging 
and fun. Be the first on your 
block to become a fleet com- 
mander. ■ 


REAL GRAPHICS FOR PET 



SHOWN WITH: 

K- 1 007- 1 INTERFACE 
K-1008-P VISIBLE MEMORY 
K1005-P 5 SLOT CARDFILE 
K-1008-3C DRIVER SOFTWARE 


$99.00 

$243.00 

$80.00 

$ 20.00 


CALL OR WRITE FOR OUR FULL LINE CATALOG OF PET 
EXPANSION PRODUCTS. 


> THE FLEXIBILITY YOU HAVE DREAMED ABOUT IS NOW AVAILABLE! 

• 320 WIDE X 200 HIGH RESOLUTION 

> EACH DOT INDIVIDUALLY ADDRESSABLE 

• SOFTWARE SUPPORT - LEVEL 1 GIVES GRAPHICS & TEXT CONTROL AT MACHINE 
LANGUAGE SPEED BUT ACCESSABLE FROM BASIC BY GOSUB AND VARIABLE 
STATEMENTS. 

DUAL PORT 8K BYTE MEMORY ON BOARD ALLOWS FULL USE OF MEMORY FOR 
OTHER TASKS (SEE YOUR PROGRAMS IN THEIR DIGITAL FORM IF YOU LIKE!) 
DOUBLES THE MEMORY SIZE OF AN 8K PET 

COMPLETELY TRANSPARENT SCREEN REFRESH - NO SNOW OR BLINKING EVER - 
THE PROPER WAY TO DO IT! 

MICRO TECHNOLOGY UNLIMITED 

841 GALAXY WAY 
P0 BOX 4596 
MANCHESTER. NH 03108 

(603) 627-1464 ^M44 
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RONDURE COMPANY 


iS R7 


the computer room 


SPECIAL GETERMINET 

Printer for your Microcomputer 300 PRINTER 


DATEL SELECTRIC 
(IBM Selectric Mechanism) 



Pin feed— 9” paper 


• 80 Print positions 

• Receive only 

• ASCII code 

• RS-232 interface 

• 30 CPS 

• Upper & lowercase 

• Shipping wt 75# 

(used) 

(good working condition) 


Will run on serial RS232 port of most 
micros including TRS-80. 


$450.00 


ASCII SELECTRIC 



TESTED WITH 
NEW 
ASCII 

ELECTRONICS 


Printer Mechanism: Heavy duty 
input/output, Series 745. 

Weight: 120 lbs. Dimensions: 29” 
H x 35” W x 33” D. 

Print Speed (10 characters per 
second) 

Platen: 15” wide, pin feed or form 
feed device optional (132 print 
positions). 

Parallel output only 10 characters 
per second accepts 7 bit ASCII 
parallel w/strobe & prints on 
SPECIAL SALE Selectric. The unit still works as a 
typewriter in off-line mode. 

$875.00 

ASCII Selectric with ASCII parallel electronics. 
Immediate Delivery -Shipped from inventory 



ASCII Keyboard 

(used) 

with enclosure 

$35.00 



WE HAVE FLAT-PACK 
ACOUSTIC 

Modem pickup $19 50 


Even though market SOLD OUT 
in catalog— we've got more. 


New 

RS232 Connectors 

Male -3.50 
Female -4.50 
Covers — 1.75 




SHUGART 

MINIFLOPPY 
DRIVE 


PRICE 
$325.00 ea. 
Model SA-400 



USED FANS 


Muffin -8.00 
Sprite -4.00 


NEW Novation Modems & Couplers 

4102A-Acoustic-Originate $275.00 

4103A— Acoustic— Ans/Orig $295.00 

4102-Hard Wire-Orig $340.00 

4103B— Hard Wire— Orig. & Auto Answer . . . .$385.00 
4113B— Hard Wire— Auto Answer Only $365.00 



USED 

POWER SUPPLY 
$15.00 

V 5, 16.5, 6,-3 
A 12, 6, 2, 1 



NEW 

POWER 

SUPPLY 

25.00 


ORDERING INFORMATION: 

We ship the same day we receive a certified check or money order. 
Texas residents add 5% sales tax. Please call if you have a question. 
Write for our CATALOG of many parts, terminals, printers, etc. 

All items subject to availability. Your money returned if we are out 
of stock. 


SHIPPING INFORMATION: 

Modems: $2.00 each; 2 for $4.00 UPS. 

Large Items & Parts: Specify Freight or Air Freight Collect 
Foreign Orders: Add appropriate freight or postage. 

We now take Master Charge and Visa orders. Specify full number, 
bank number and expiration date. 


i/ 0 Reader Service — see page 227 


Microcomputing, November 1979 145 


Build the 

Output Buffer/Driver 


Wherever your micro is located, this circuit gives it control of external devices. 


A. J. Fridlund 

A. W. Price 

S. C. Fowler 

Dept, of Psychology 

PO Box 7782 

University of Mississippi 

University MS 38677 

O ne interesting, as well as 
practical, application of 
microcomputers is the control 
of external devices. However, in 
order for a computer to control 
any given external device, it 
must be suitably interfaced 
with that device. Interfacing mi- 
crocomputers with external 
equipment is required since I/O 
(input/output) chips used in mi- 
crocomputers employ TTL logic 
levels, which generally are not 
useful for direct control of most 


electrical hardware. 

Thus, interfaces that are used 
for microcomputer control of 
external devices provide the 
electronic circuitry necessary 
for conversion of TTL logic 
levels to signals compatible 
with the particular device to be 
controlled. In this article, we de- 
scribe the Output Buffer/Driver, 
which is simply an interface 
that permits computer-con- 
trolled, independent, dc- 
current switching of multiple 
external devices from a TTL- 
compatible I/O port. 

Theory of Operation 

Shown in Fig. 1 is a schemat- 
ic diagram for a single channel 
of the Output Buffer/Driver (all 
channels, at least for our pur- 


poses, are identical). The 
LM555N is a popular 1C timer, 
which is configured in this cir- 
cuit as a monostable multivi- 
brator (“one-shot”). 

Grounding input pin 2 on the 
555 turns it on for a fixed period 
of time determined both by the 
1 uF capacitor and by the setting 
of the 1 megohm potentiometer. 
The 1000 Ohm pull-up resistor 
at pin 2 both minimizes spurious 
triggering of the 555 due to volt- 
age transients and sets the 
current-sinking required to trig- 
ger the 555 at about 25 mA. 
When the 555 turns on, output 
pin 3 goes “high” for the set 
timing period. 

The values shown in the 
schematic allow fine adjust- 
ment of timing periods up to 


two seconds duration (the maxi- 
mum period may be lengthened 
by increasing the value of the 1 
uF timing capacitor to 5 or 10 
uF). 

The 555 output voltage drives 
both an LED (light-emitting di- 
ode) “ON” indicator lamp and 
the base of the 2N3055 NPN 
power transistor. Base current 
is limited to about 50 mA by the 
100 Ohm resistor. 

With base current flowing 
(555 on), the collector-emitter 
junction conducts, allowing 
current-sinking up to about 2 A 
(at 24 volts) at the collector. Any 
voltage, up to the 2N3055’s col- 
lector-emitter breakdown volt- 
age of about 90 volts, may be 
switched to ground if the tran- 
sistors are not allowed to over- 
heat due to excessive current 
consumption (for our purposes, 
the transistors are used to 
switch 24 volt devices at high 
rates, and no heat-sinking of 
the transistors has proven nec- 
essary). 

The 10,000 Ohm base resistor 
biases the transistor toward 
the “OFF” state when the 555 
has timed out. The 1N4004 di- 
ode serves as an arc suppres- 
sor when driving high-current 
relays, solenoids or other in- 
ductive loads. The Output Buf- 
fer/Driver is designed to work 
off any 5 volt filtered and regu- 
lated power supply that can fur- 
nish 150 mA per channel. 



Construction 

The 12-channel Output Buffer/Driver (right) as part of the authors’ 6800 system. Construction of the printed 
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Front view of the authors’ 12-channel Output Buffer/Driver installa- 
tion.. Holes are provided in the panel under each LED allowing ad- 
justment of the ON time for each channel. 


INPUT 


♦5V *24V 



Fig. 1. Schematic diagram for one channel of the Output Buffer/ 
Driver. Although in the diagram a relay coil is shown connected to 
the 2N3055 output transistor, any dc load (such as a lamp or 
solenoid) would be suitable. 


circuit board is quite simple 
and concise. Fig. 2 is a full-size 
PC foil pattern for a six-channel 
Output Buffer/Driver, while Fig. 
3 shows component placement 
for a single channel. All com- 
ponents are readily available 
from James Electronics (with 
the exception of the 2N3055s, 
which can be obtained less ex- 
pensively from Integrated Cir- 
cuits Unlimited, San Diego CA). 
Cost is about $25 for a six-chan- 
nel board, including sockets for 
the 555s and Cliplites for the 
LEDs. 

If the PC board is to be en- 
closed in a cabinet, a front- 
panel layout and PC-board po- 
sitioning similar to the ones in 
the photos are recommended. 
The PC board is mounted with 
its front edge (the edge closest 
to the 1 meg pots) as close as 
possible to the front panel. 
Holes are then drilled in the 
front panel to permit access to 
the 1 meg pots. 

Immediately above each ac- 
cess hole, a second hole is 


drilled for installation of the 
Cliplites that hold the LEDs in 
position. The. LEDs are con- 
nected to the PC board by short 
(4- to 5-inch) lengths of twisted 
hookup wire. 

This arrangement has proven 
to be the best of several that we 
have tried because it facilitates 
reading and interpretation of 
output ON-OFF patterns, es- 
pecially when they are o<?cur- 
ring rapidly and changing often. 
We have also found it conve- 
nient to run the load-switching 
wire and the trigger input wire 
of each channel to a terminal 
strip in order to increase flexi- 
bility of the unit. Some effort 
should be made to separate in- 
put and output wires in order to 
prevent spurious triggering of 
the 555s. 

After constructing the PC 
board and connecting it to a 5 
volt power supply, test each 
channel by briefly grounding its 
trigger input. This should cause 
the LED corresponding to that 
channel to be illuminated. Ad- 



Fig. 2. Full-size PC board foil pattern for a six-channel Output 
Buffer/Driver installation. 


justing the 1 meg pot for that dicating the duration of the 
channel should change the dur- “ON” state of the channel. It 

ation that the LED stays on, in- might also be wise to put an 
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Rear view of the authors’ installation showing the main terminal 
strip that connects inputs and outputs for each channel. 


Close-up of the SWTP MP-LA parallel interface card showing con- 
nections to the 12-channel Output Buffer/Driver and A and B data 
lines configured for output. 



Overhead view of the six-channel board showing component 
layout and position of adjustment pots with respect to the front 
panel. 
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Fig. 3. Component placement for a single channel of the Output 
Buffer/Driver circuit. Note that jumper wires connect adjacent 
channels to the 5 volt supply on the six-channel board. 

Channel On Hex Value Stored In 
Location 8010 


0 

1 

2 

3 

4 
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01 

02 

04 

08 

10 

20 


Fig. 4. Chart showing the hexadecimal values that operate each 
channel. 


ammeter between the trigger 
input wire and ground for each 
channel during checkout to en- 
sure that trigger current levels 
are about 25 mA. 

Application 

As mentioned earlier, the 
Output Buffer/Driver can be 
used to control switching mul- 
tiple dc devices. In our applica- 
tion, we constructed two six- 
channel boards, allowing con- 
trol of up to 12 separate devices. 
Devices that use the same 
voltage and that are to be 
switched simultaneously may 
be controlled by a single chan- 
nel. In addition to this, ac de- 
vices may be switched by using 
the Output Buffer/Driver to con- 
trol a relay. 

Although the Output Buffer/ 
Driver can be employed with 
any TTL-compatible parallel 
output port capable of sinking 
at least 25-30 mA, we will de- 
scribe its use with the SWTP 
6800 microcomputer. 

The SWTP 6800 provides eight 
I/O ports designated 0-7. For in- 
terfacing the Output Buffer/ 
Driver, we obtained an SWTP 
MP-LA parallel interface card 
and plugged it into I/O port #4. 
Each MP-LA has two separate 
sets of connectors (an A set 
and a B set) located along the 
top edge of the card. Each con- 
nector set may be configured for 
either input or output. Since our 
Output Buffer/Driver installation 
has 12 channels, both sets of 
connectors were wired for out- 
put according to the MP-LA as- 


sembly instructions. 

Within each connector set 
there are eight data lines desig- 
nated A0-A7 and B0-B7. Using a 
piece of multiconductor ribbon 
cable, we connected data lines 
A0-A5 to the trigger inputs of 
channels 0-5, respectively (we 
numbered our channels from 
left to right facing the front 
edge of the PC board); data 
lines B0-B5 were connected to 
the trigger inputs of channels 
6-11. The MP-LA ground was 
then connected to the ground 
of the Output Buffer/Driver. 

The 6800 microprocessor 
handles input and output in the 
same manner as reading from, 
or writing in, any memory loca- 
tion. The specific memory loca- 
tions designated for I/O port #4 
in the SWTP 6800 are 8010 for 
the A connector set and 8012 
for the B connector set. 

When the 12-channel Output 
Buffer/Driver is connected to 
the MP-LA positioned in I/O port 
#4, the ON-OFF pattern of the 
channels depends on the values 
stored in locations 8010 and 
8012. For example, if the value 
00 is stored in 8010, data lines 
A0-A7 will be TTL logic “high,” 
and channels 0-5 will be in an 
OFF state. On the other hand, if 
the value FF 16 is stored in 8010, 
all data lines will be TTL logic 
“low,” allowing the trigger in- 
puts to be pulled down, and 
channels 0-5 will be in an ON 
state. 

Furthermore, any individual 
channel may be turned on by 
depositing the correct value in 
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WORD PROCESSING SYSTEM 
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the proper location, as illustrat- 
ed in Fig. 4. Similarly, any com- 
bination of channels may be 
turned on by simply adding the 
values of the individual chan- 
nels to determine the value that 
will result in the desired ON- 
OFF pattern, as shown in Fig. 5. 

The program in Fig. 6 can be 
used to demonstrate Output 
Buffer/Driver operation. This 
program takes hexadecimal 
values from the keyboard and 
displays these values briefly 
(for the duration of the “one- 
shot”) on the Output Buffer/ 
Driver LEDs as the correspond- 
ing ON-OFF pattern. 

Conclusion 

The particular Output Buffer/ 
Driver circuit presented here is 
the result of quite a bit of trial- 
and-error engineering, and ac- 
tually represents the fifth or 
sixth revision of the initial cir- 
cuit. For our purposes, which 
involve control of many types of 


laboratory equipment, we have 
found this last revision to be 
most suitable. Although you 
may want to adapt the circuit 
for your own specific purposes, 
the present design nevertheless 
provides an adequate means 
for microcomputer control of 
many external devices. ■ 


Channels On 

0 and 1 

1 and 2 
4 and 5 

2, 3 and 4 


Hex Value Stored In 
Location 8010 

03 = (01 + 02) 

06 = (02 + 04) 

30 = (10 + 20) 

1C = (04 + 08 + 10) 


Fig. 5. Chart showing how hexadecimal values that operate com- 
binations of channels are derived. 


0300 

BD 

JSR E055 

Jump to MIKBUG Input Byte subroutine. 

0301 

E0 


Inputs hex byte from keyboard and stores 

0302 

55 


binary equivalent in the A accumulator. 

0303 

B7 

STA A 8010 

Output to data lines A0-A6. 

0304 

80 



0305 

10 



0306 

86 

LDA A 00 

Clear A accumulator. 

0307 

00 



0308 

B7 

STA A 8010 

Clear data lines by storing 00 in 8010. 

0309 

80 



030A 

10 



030 B 

7E 

J M P 0300 

Do it again. 

030C 

03 



030 D 

00 



Fig. 6. Program to demonstrate use of the Output Buffer/Driver. Hexadecimal values are taken 
from the keyboard and displayed as ON-OFF patterns on the Output Buffer/Driver LEDs. 


As psychologists, we are generally interested in the study of behavior. More specifically, we are interested in two rather diverse 
research areas. The first involves the study of the effects of drugs and brain damage on control of voluntary movement, while the 
second is concerned with muscle patterning and biofeedback. Our computer systems, then, (we have three systems: two PDP8/e’s 
and a SWTP) are configured to collect data and to control the occurrence of specified programmed events in the experiments that 
we conduct in these research areas. The output buffer/drivers, of course, are the means by which the computer controls events we 
may wish to program. In particular the computers, through the output buffer/drivers, can control the switching of solenoids which, 
in turn, can control the delivery of food or water to hungry (thirsty) experimental animals. The food or water is used as a reward 
when the animal satisfactorily performs some desired task. In addition to the delivery of rewards we have used the output buf- 
fer/driver circuit to control a variety of other events including lights, tones, buzzers, timers and clocks, as well as other laboratory 
equipment. —Authors. 
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fessionals. 

99. INTERNATIONAL TRAVEL NEWS - Latest 
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ing the good and bad. 
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Micropolis Disk Drives 


And they’re a good bargain, says the author of this comprehensive review. 


Thom Hogan 

719 Anna Lee Lane 

Bloomington IN 47401 


M icropolis is a name you’ve 
probably been hearing 
quite a bit about lately. Both 
Vector Graphic and Exidy have 
signed contracts with Microp- 
olis to provide disk drives for 
their MZ and Sorcerer comput- 
ers. Several other manufactur- 
ers, most notably Computer 
Data of Delaware, have been 
shipping computers with Mi- 
cropolis drives for some time 
now. 

Just what is the Micropolis 
and why does it seem that ev- 
eryone is jumping onto their 
bandwagon? Do the Micropolis 
drives offer any advantages 
over the North Star? What about 
software? (A disk is only as 
good as its operating system 
allows it to be.) By the time 
you’ve finished reading this ar- 
ticle, you should know the an- 
swers to these questions. 

The Technical End 

Micropolis has made a repu- 
tation of squeezing every us- 
able byte of information onto 
the 5 1/4 inch minidiskettes. For 
this extra storage, the user 
must make the sacrifice of us- 
ing 16-sector hard-formatted 
diskettes. Most of the minis on 
the market use either 10-sector 
hard- or soft-sectored minidisk- 
ettes and have a capacity of be- 
tween 90-1 00K bytes. The mini- 
mal Micropolis configuration 
supplies 143K of storage ca- 
pacity per disk. 

Micropolis refers to these 
drives as Mod Is, and the model 


numbers available are 1041, 
1042, 1021 and 1022. The 1041 is 
a drive with controller board, 
but no power supply; the 1042 is 
a 1041 with a power supply; the 
1022 is a single drive; and the 
1021 is just a drive unit— no 
software, controller or power 
supply. 

If there is a Mod I, it will fol- 
low that there is also a Mod II. 
Mod II Micropolis drives are du- 
al density and give the user 
315K of mass storage per disk- 
ette. Again, you can purchase 
just a drive (1023), a drive with a 
controller and software (1041 — 
yes, the same number as a Mod 
I!) or the entire unit, which in- 
cludes power supply (1043). All 
Micropolis products come com- 
pletely assembled and tested. 

Actually, learning the Mi- 
cropolis numbers game is the 
most difficult thing about the 
system. If you’ve managed the 
above numbers, your patience 
may be tried when you learn 
that there is a whole set of dif- 
ferent numbers for dual drive 
systems. Micropolis seems to 
realize that this whole mess 
can be confusing, and in their 
advertising they talk mainly 
about Macrofloppies (Mod Is) 
and Metafloppies (Mod lls). 

Once you’ve deciphered the 
model number of the drive that 
matches the storage capacity 
you need, the fun begins. If you 
order a system (more than just 
the drive), you’ll receive an S-100 
bus controller, a ribbon cable, 
the drive unit, a 100+ page 
manual in a slick-looking white 
binder and two diskettes (both 
of which have the software mas- 
ters for MDOS and Microsoft 
BASIC). A power cable is in- 
cluded when you order a 1041 or 
1021 with a power regulator 


to use the computer’s power 
supply. 

As tempted as you might be 
to try out the drive right away, 
don’t. Start by reading the man- 
ual. Within 20 pages, you’ll be 
operating your system. 

Micropolis does an excellent 
job of providing step-by-step in- 
structions for setting up your 
drives. They include detailed 
references to input and output 
drivers for the most popular 
computers. For those of us who 
have printers, Micropolis also 
provides for printer drivers on 
the system disk. 

When properly assimilated, 
the printer driver allows the us- 
er to turn the printer on or off 
from BASIC or from the line edi- 
tor. The driver routines provided 
by Micropolis cover most of the 
particulars needed to work with 
Teletypes and other popular 
printers. 

After you’ve followed the 
clear instructions and created 
your own system disk, you’re 
ready to bootstrap the DOS by 
executing at F400 hex (alterna- 
tively, you may relocate the 
bootstrap to any IK boundary 
from C000 to F000 hex). As with 
all of the Micropolis software, 
MDOS signs on by identifying 
itself and its version number. 
You won’t really appreciate this 
added touch until you’ve worked 
at a computer store where there 
are 30 disks crammed into a file 
box and you’re not sure which 
version of DOS and BASIC 
you’ve got (North Star, take 
note). 

The quality of the mecha- 
nism Micropolis makes is also 
quite good. Inserting a diskette 
is not an iffy situation. It is easy 
to feel if the diskette is all the 
way in and properly seated. As 


with most drives, you can’t close 
the latch if the diskette is im- 
properly seated. If you’re 
gentle, you’ll never damage a 
diskette and you’ll be reassured 
by the authority with which the 
Micropolis latch closes. 

Also, after a few seconds 
without disk access, the Mi- 
cropolis shuts off the head / 
diskette contact so that undue 
diskette wear won’t occur. This 
really doesn’t hurt access time, 
as contact is instantly reestab- 
lished when an access occurs. 
As with the North Star, a small 
red light comes on to indicate 
when the disk is being used. 

When you want to take out 
yourdisk, simply open the door, 
then push the lip of the door 
back in the other direction— 
the diskette will then be ejected. 

A word of warning should be 
issued to those who attempt to 
operate the Micropolis off the 
computer’s power supply. First, 
be careful that your computer 
has enough power left to sup- 
ply. Figure that the disk will 
take 1.5 Amps and that you 
should play it very safe (with 
Sols and Polys you should be 
extra careful -they become 
awfully hot as you get close to 
their power capacity). 

Second, be aware that on 
some systems the power sup- 
ply is not adequately separated 
from the video circuitry. What 
happens in this instance is that 
the video display is interfered 
with— a problem that can be al- 
leviated with some simple by- 
pass circuitry, but it is still a 
problem. 

Software and Disk I/O 

Software is what really 
makes a disk system viable. The 
Micropolis software includes 
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100 

INPUT‘‘WHAT FILE NAME(UPTO 10 CHARACTERS)”, A$ 

110 

OPEN 1 A$ 


OR 

100 

INPUT‘‘WHAT FILE NAME (UP TO 10 CHARACTERS)”, AS 

110 

B$ = “N:” + A$ 

120 

SAVE B$ 


Example 1. 

10 

OPEN 1 “JUNKONE” 

20 

OPEN 2 "JUNKTWO” 

30 

OPEN 3“JUNKTHREE” 

40 

GET IAS (GET FROM FILE #1, AS) 

50 

GET 2 B$ 

60 

GET 3 C$ 


Example 2. 

10 OPEN 1 “JUNKONE" 

20 

PUT 1, RECORD 1, AS (PUTS ON FILE #1, RECORD #1, AS) 


Example 3. 

10 

Z9S = 

20 

OPEN 1 “EXAMPLE” 

30 

PUT 1 , Z9S + AS + Z9S, Z9S + B$ + Z9S, Z9S + C$ + Z9S 

40 

CLOSE 1 

50 

OPEN 1 “EXAMPLE” 

60 

GET 1, AS, B$, C$ 


Example 4. 


MDOS (Micropolis Disk Operat- 
ing System), a dynamic debug- 
ger, an assembler, a line editor 
and a Microsoft BASIC. In addi- 
tion, printer drivers and various 
system utility routines are avail- 
able on the system disk. Each of 
these deserves to be considered 
individually. 

MDOS has no really unique 
features, but it is concise and 
easy to use. Unlike the two 
character keywords used by 
many systems, Micropolis com- 
mands are easy to^ understand. 
To get a list of the files on a 
disk, simply type FILES, fol- 
lowed by the number of the drive 
you want cataloged. To run any 
file that is immediately exe- 
cutable (not BASIC programs), 
you simply type the name of the 
program and follow it with a 
carriage return. To load BASIC 
when you’re in MDOS, then, 
just type BASIC and return. 

Other commands are also 
easy to use. To initialize a disk- 
ette, you type I N IT and the num- 
ber of the drive on which the un- 
formatted diskette is. MDOS 
will query, “ARE YOU SURE?” If 
you answer YES, the initializa- 
tion process will begin; any 
other answer aborts the com- 
mand. This last-second check 
is just one of the many subtle 
touches that make one appre- 
ciative of the thoroughness of 
the Micropolis system. 

Besides providing disk com- 
mands, MDOS is also a monitor 
system. You can DUMP mem- 
ory, FILL an area of memory 
with a certain hexadecimal 
character, ENTR new data to 
memory or execute, beginning 
from any address. 

Another nice touch of MDOS 
is that the monitor system 
you’re using is still functional. In 
other words, if you have a Sol, 
the cursor controls still 
work, and the rubout key also 
still performs its function. It’s 
almost like having the best of 
both worlds. 

Some mention should be 
made of Micropolis disk I/O 
specifics. File names can be up 
to 10 characters long, thus 
making the contents of the file 
more recognizable by name. 
How many times have you 
scratched your head attempt- 
ing to figure out what the files 


MTCHS or AR010 contain? With 
the Micropolis, the aforemen- 
tioned programs would be more 
easily understood as MATCHES 
and ACCT.REC.1. 

When you save a file from 
BASIC with the same name as 
one already on a diskette, 
MDOS replaces the file on disk- 
ette with the one in memory. To 
save a new program, an N: be- 
fore the file name is all that is 
needed. Those who have used 
early North Star DOS will appre- 
ciate this last feature, as it 
eliminates the necessity of 
creating a file in DOS before 
saving it from BASIC. File 
length is 250 characters per 
record. 

Other instructions can be 
given MDOS at the same time 
as a SAVE instruction. You can 
specify the drive on which to do 
the saving, or you can give the 
file a TYPE different than the 
one under which it would nor- 
mally be saved (write protec- 
tion, for example). 

Since file names in MDOS 
are treated as strings (enclosed 
in quotes), you’ll find that in BA- 
SIC you can use a string vari- 
able as a file name. The nice 


thing about this is that the pro- 
gram user can name data files 
while running the program. A 
simple input statement before 
an OPEN file statement is all 
that is necessary. See Example 
1. In short, those who take the 
time to learn the system will be 
able to accomplish a great deal 
with few keystrokes. 

The one thing that might 
throw newcomers to the Mi- 
cropolis system is the seman- 
tics of disk I/O. There are no 
READ and WRITE statements. 
Instead, Micropolis uses GET 
and PUT statements. 

In addition, many options are 
included with these statements. 
First, you could have several 
files open at once, as in Exam- 
ple 2. Second, you are able to 
assign the GET and PUT point- 
ers to any logical file record 
number. As already mentioned, 
each logical file record in the 
Micropolis system has a length 
of 250 characters. You can 
specify which record some- 
thing is to be put onto or taken 
from with ease, simply by add- 
ing another number to the GET 
or PUT statement (see Example 
3). Random accessing of infor- 


mation is certainly easy using 
this approach. 

There is one negative aspect 
of Micropolis’s disk I/O system. 
When you are saving strings in 
a BASIC data file, they must be 
separated by a comma delimit- 
er. This makes for some extra 
typing on PUT statements, es- 
pecially if you have a great 
number of strings to store. Mi- 
cropolis recommends that you 
dedicate one string variable to 
be a delimiter and store it with 
your strings, as in Example 4. 

The Line Editor 

The line editor that comes 
with the Micropolis has fea- 
tures similar to those of a word 
processor. Besides being de- 
signed to number and format 
assembly-language programs 
automatically, it gives the user 
the option of having the output 
presented to the screen or 
printer as it is entered (i.e., as 
text). 

Since the line editor has pro- 
visions for large-scale changes 
(deleting whole lines, changing 
strings or deleting sections be- 
tween given line numbers) or 
character changes (replace- 
ment, deletion or insertion of 
characters), the line editor is a 
versatile tool for those interest- 
ed in word processing. Putting 
together a text-formatting addi- 
tion to the editor to make a 
complete word processing 
package would be relatively 
easy. 

BASIC 

I’ve already mentioned that 
the BASIC with the Micropolis 
is a Microsoft BASIC. Anyone 
who has tried many of the BA- 
SICS on the market is sure to 
recognize that Microsoft has 
one of the better ones. The Mi- 
cropolis version is one of the 
most extensive Microsofts I’ve 
seen and, as such, is capable of 
most anything that can be ac- 
complished in BASIC. All lines 
can have multiple statements 
of up to 250 characters. A full 
set of string variable modifiers 
is available, and this feature 
greatly facilitates language 
processing, something that is 
not always compatible with the 
mathematical nature of BASIC. 

You might be worried about 
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the size of the BASIC as com- 
pared to your system’s memory 
size. After all, 22K is a lot of 
RAM space dedicated to a lan- 
guage and disk I/O. Don’t worry 
too much about lack of RAM, 
however. If you have 32K you 
most likely will have more than 
enough, as long as you do a bit 
of preplanning on complex pro- 
grams. 

Micropolis BASIC allows you 
to CHAIN programs. CHAINing 
is more than just loading an- 
other program from the disk 
and running it. True CHAINing 
means that all values of vari- 
ables are passed to the new 
program from the program that 
was previously in the program 
stack. This allows you to split a 
long program into two shorter 
ones with just a little bit of fore- 
thought. True, having to access 
the disk every now and then will 
slow down processing time on 
complex programs, but I doubt 
that this delay will bother those 
who just saved an extra $200 in 
memory-expansion costs. (One 
exception: If you run Lifeboat 
Associates CP/M conversion 
for the Micropolis, you really 
ought to set up a 48K system as 
a minimum.) 

Negative Comments 

So far, this review has been 
relatively positive about the Mi- 
cropolis system. There are a 
few things that could be im- 
proved or reconsidered, how- 



Fig. 1. Version 4.0 MDOS soft- 
ware. 


ever. The three items most like- 
ly to bother you are: location of 
the software, availability of 
16-sector hard diskettes and 
the lack of an editing feature in 
BASIC. 

The software for the Microp- 
olis begins at 0000 hex. RES 
and MDOS take up most of an 
8K board (see Fig. 1), and, if you 
also load BASIC, the first 22K 
of RAM space will be used up. 
Since a good deal of existing 
software begins at the bottom 
of RAM memory, it is impossi- 
ble to load some of your cas- 
sette software without doing 
an extensive relocation job. In 
addition, owners of Poly 88s, 


Cromemco one-board com- 
puters and any other computer 
that has a monitor start-up 
location of 0000 hex will have a 
major conflict to resolve. 

There are three methods of 
correcting the problem: (1) Buy 
Micropolis’s relocated software 
(origin of 2000 or 4000 hex), (2) 
kludge a phantom capability on- 
to your present CPU or (3) 
dump your present monitor and 
wire your system to jump-start 
at F400 hex, the Micropolis 
bootstrap location (this means 
writing your own I/O routines). 

The second problem, avail- 
ability of diskettes, is a minor 
inconvenience, but still an in- 
convenience. Unless your local 
computer shop has been sell- 
ing Micropolis drives, they’re 
not likely to stock 16-sector 
hard diskettes. The solution is 
to mail-order your diskettes, 
and if you’re careful about this, 
you’ll save some money in the 
process. Recent magazine ads 
have diskettes selling at a price 
anywhere between $3.80 and 
$5.50 each. Retail is $5.50 (at 
least here in. Bloomington), so 
by ordering ten diskettes by 
mail order, you could save as 
much as $15. 

Not having an editor in BASIC 
won’t be much of a problem for 
some of you. Micropolis has an- 
nounced that version 4.0 of BA- 
SIC will have a line and charac- 
ter editor built in. That means 
that you should make sure 


you’re getting the latest revi- 
sion of software with your drive. 

If you buy a version 3.0 
Micropolis and want to move up 
to a 4.0, it’s going to cost you an 
extra $75. Micropolis does an 
excellent job of keeping its cus- 
tomers up to date on revisions, 
modifications and new soft- 
ware, with the only drawback 
being that you must pay to ob- 
tain them. 

Conclusions 

The Micropolis disk systems 
offer the home or small-busi- 
ness computer operator a reli- 
able and effective alternative to 
the full 8 inch floppy disks. 
Ease of operation is certainly a 
strong point, but the software 
and documentation are the real 
gems of the Micropolis system. 

Microsoft BASIC, an assem- 
bler, a line editor and an excel- 
lent DOS make for a complete 
beginning software package. 
With CP/M, the Micropolis 
owner can now add Microsoft 
COBOL and FORTRAN or any 
of the Xitan software. Microp- 
olis adds a thorough documen- 
tation package, certainly far 
more complete than North 
Star’s package, and rivaling 
even Digital Research’s series 
of CP/M manuals. 

If you’re shopping around for 
a minidisk system, take a long 
close look at what Micropolis is 
offering; I think you’ll like what 
you see.B 


ATTENTION TRS-80 OWNERS 

Now available to supplement 'Sound-Pac' is Sound- 
Patch! The concept patches your existing programs 
to use 'Sound-Pac' to generate sound for your pro- 
grams. A list of available patches is in our brochure. 

Stock Market Analyzer - Now let your TRS-80 be 
your stock broker by plotting 125 weeks of highs 
and lows for you. We have over 200 stocks in our 
database to choose from, with more being added 
daily. List of stocks and information in our brochure. 

Telephone Dialing System - Let your TRS-80 
dial and remember all your calls with only a flip of 
your finger. 

L.II 4k Software & Schematic ... $ 6.95 

l_.ll 4k Software & Asmb. Hardware $39.95 

Bowlstat - Now have your TRS-80 keep a com- 
plete record of all those league stats quick and easy. A 
league secretary can't be without one. 


Manual $ 4.95 

DOS 32k Printer on diskette .... $34.95 

••Other Stimulations 
SOUND-Pac - Generates sound 

for TRS-80 L.II 4k $14.95 

BAKER STREET - Great detective 

game L.II 16k $ 6 00 

PARTY - Fun at a college dorm . L.II 16k $ 8.00 
AIRPORT - Be an airline tycoon . L.II 16k $ 8.00 
One-on-One - Basketball game. . L.II 16k $ 8.00 
PRO BOXING - Crown your 

own champ L.II 16k $10.00 

HORSE RACING - Like being at 

the track L.II 16k $ 8.00 

CHIVALRY - Be a knight of 

the round L.II 16k $8.00 

MONOPOLY Challenge your 

TRS-80 L.II 16k $10.00 

BREAKOUT - Mach, code 

anradegame L.II 16k $ 5.00 


Many more in our FREE brochure. 

Please add $1.00 postage and handling. 

Ohio residents add 4% sales tax. 

REAL-LIFE Simulations 

3107 Ridge Rd. tX R32 

Warren, Ohio 44484 


HOW TO START YOUR 
OWN SYSTEMS HOUSE 

A practical guide for the small EDP entre- 
preneur. 213-page manual covers all aspects of 
starting and successfully operating a Small 
Business Computer company. 5th revised edi- 
tion June 1979. From the contents: 

• The Systems House Industry • Hardware, 

Software or Both? • Market Selection & 

Evaluation • Industry Application Opportunities 

• Equipment Selection • Becoming a Distributor 

• Product Pricing • Getting Your Advertising 
Dollars Worth • The Selling Cycle • Financing 
For The Customer* Questions You Will Have To 
Answer Before The Customer Buys • Solving 
The Service Problem • Protecting Your Product 

• How To Write A Good Business Plan • Raising 
Capital • 

Send $36 .00 (check, VISA or Mastercharge) to: 

Essex Publishing Co., Dept 1 
285 Bloomfield Avenue 
Caldwell, N.J. 07006 ^E56 

Credit card orders: Send card #, date exp. Add 
$2.00 for rush, air mail shipping. N.J. residents 
add 5% sales tax. For faster shipment on credit 
card orders, phone (201) 783-6940. 


TRS-80 UTILITY PROGRAMS 


I An improved cape loading routine that corrects 
NULOAD I timing relationships and makes LEVEL II load as 
I easily as LEVEL I. Load, load-and-go, or copy 
I any LEVEL II tape. Displays data being loaded. 

| Allows any number of BASIC programs to be loaded 
LINKUP I one after the other. Put several games on one 
I tape and play each without reloading. Keep a 
I separate tape of subroutines and use it anytime. 

I Your program is not entirely destroyed by the 
command "NEW." This routine recalculates address 
links and resets pointers so that your program 
rises from the ashes like the legendary Phoenix. 

| Relocates your present RSM-2 ( (c) Small Systems 
MOVER I Software) to any user specified location. Allows 
I RSM-2 to be co-resident in RAM with any other 
I program without conflicts. 

All the above programs are available in either of two forms: 

1) As a SYSTEM cassette tape for LEVEL II 16K machines 
2) As a commented source listing using Z-80 mnemonics 

$5.95 each (cassette or listing, specify) 
plus $1.50 per order for postage and 
handling (Texas residents, add 6% sales tax) 

MARIGOLD ASSOCIATES 
P.O. BOX 58101 

HOUSTON, TEXAS 77025 ^M120 

A dfe about out teJLeptinteA dxiveJi 6 actuate.'. 
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MCM 7001 L— 3.29 
MC 6820—5.00 
MC 6800—9.99 
MC 68B21— 9.99 
MC 6810—5.00 
MC 8257—6.99 
MK4027N— 25 @ 4.99 
8223—2.00 
TMS 4050—3.00 
TMS 4060—3.00 
2516—3.99 
6820—4.99 
TMS 4024—84.99 
Intel — 2716 @ $39.95 
T.I.— 2532 @ $90.00 
IM.S. — 21L02-4 @ 8 for $7.92 
LM317T @ $1.99 each 
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Fairchild 78H05Kc, 5 VDC @ 5 amps 
regulators $4.29 ea. 

Standard Power Supplies, 5 VDC, 12 
amps, new $59.95 ea. 

2708 EPROMs @ $7.25 ea. 

MC1488’s MC1489 , s @ $1.00 ea. 

Send for free catalog! 

Semiconductor Surplus 
2822 North 32nd St., 
Unit 1 

Phoenix, Az 85008 
602 - 956-9423 


Write or phone in your order 

today 

$2.00 minimum shipping, UPS + .35 insurance per $100.00 
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Margot Critchfield 
Tom Dwyer 

Department of Computer Science 
University of Pittsburgh 
Pittsburgh PA 15260 

Weight-Watching Special 


If your body looks like a bell curve, take a look at this application. 


T he best bet for making nu- 
merical output from a pro- 
gram useful is to show it in 
graphical form. Pictures make 
output easy to interpret and 
even easier to remember. 

Most personal computer sys- 
tems have an alphanumeric 
output device (either hard copy 


or CRT type) on which simple 
but useful graphs can be plot- 
ted by using the TAB(X) func- 
tion in BASIC. The main dif- 
ficulty is that the range of num- 
bers to be plotted seldom 
matches the number of col- 
umns across the page (or 
screen) of the terminal. 


Also, terminals vary. Many 
CRT screens are limited to 40 
columns, while hard-copy ter- 
minals can handle 80 or even 
132 columns. The solution to 
both these problems is to scale 
the numbers to be plotted to a 
range that fits on the terminal 
being used. 


Scaling actually involves two 
operations. The first is an addi- 
tion (or subtraction) of a num- 
ber that translates all the data. 
The second is a multiplication 
by a number called a scale 
factor. 

For example, suppose you 
want to plot a graph of a dieter’s 
weights from 100 to 200 pounds, 
but you want to squeeze the 
graph into 50 columns on a ter- 
minal. Terminals have columns 
numbered 0, 1, 2, 3, . . . etc. So 
the first thing is to translate 
(which here means move left) 
all the weights so that 100 
pounds corresponds to column 
zero on the terminal. This is 
done by subtracting 100 from 
each weight (W). 

The next problem is to 
squeeze the weights from 100 
to 200 into 50 terminal spaces. 
This can be done by multiplying 
each weight by a scale factor of 
50/(200-100) = Vz terminal 
spaces per pound. For exam- 
ple, for a weight of 150 pounds, 
the program should first trans- 
late this weight by taking 150 - 
100 = 50. It should then scale it 
by taking 50* Vz = 25 terminal 
spaces. Fig. 1 is a picture of 
what happens. 

This is done in BASIC by 

PRINT TAB((W - 100)*(Vi);“*” 
Since multiplying by Vz is the 
same as dividing by 2, this can 
be simplified by writing 

PRINT TAB((W - 100)/2);“*” 

To improve the readability of 
the graph, we can also print the 
week in which each weighing 
was made. To do this we’ll re- 
serve six spaces on the left for 
printing X (the week number) in 
column 2, and the symbol I in 
column 4 (see Example 1). Thus 
for X = 21 and W = 150 we’d 
have, as part of our graph, the 
format shown in Fig. 2. 


10 print" weight watcher's record" Program A. 

20 PRINT :PRINT"WEEK" , "WEI GHT " , " WT . LOSS" 

30 S=0 : D=0 

35 REN CALC. & PRINT TABLE 

40 READ G 

45 1=0 

50 1=1+1 

60 READ W 

70 IF 1=1 THEN 1 10 

80 IF W<0 THEN 140 

90 D =W 1 - W 

100 S =S + D 

110 PRINT I,W,D 

120 W 1 =W 

130 GOTO 50 

140 PRINT :PRINT"AVG. WEEKLY LOSS " ;S/< 1-1) }"LBS ." 

150 PRIN T" LBS . TO GOAL ";W1-G 

160 PRINT"TOTAL POUNDS LOST SO FAR ";S 

170 PRINT SPRINT" WEI GHT WATCHER'S GRAPH" SPRINT 

175 REN STANDARD SCALE ( 1 00 -200 > 

180 A=100:B=200 

190 GOSUB 315 

250 REN CUSTOMIZED SCALE 

260 PRINT: PRINT." WANT A CUSTOMIZED GRAPH" ; : I NPUT AS 
27 0 IF AS =“ NO " THEN 99 9 

280 PRINT" WHAT IS THE S MALLE ST NUNBER YOU WANT( INSTEAD OF 100)"; 

290 INPUT A 

300 PRINT" WHAT IS THE LARGEST NUNBER 

301 INPUT B 

303 GOSUB 315 

305 PRINT " WANT ANOTHER GRAPH" ; : I NPUT 
307 IF AS =" YES" THEN 260 
309 GOTO 999 

315 REN GRAPH SUBROUTINE 

316 X=0 

317 REM HEAD IN G( LINE 1) 

330 FOR I=A TO B STEP 10 
340 PRINT TABCX+l 0*(50/(B-A) )+5) ; I } 

350 X=X+1 
360 NEXT I 
370 PRINT 

375 REM HEADING (LI tvE 2) 

380 PRINT" I " J 
390 FOR 1=0 TO (X-l ) 

400 PRINT TAB ( I *50 * ( 1 0/ ( B -A) )+7);"+" ; 

410 NEXT I 
420 PRINT 

425 RESTORE 

426 READ G 

428 REM PRINT GRAPH 

429 1=0 

430 1=1+1 
440 READ W 
450 IF W <0 THEN 480 

460 PRINT IJTABC4) ; " I " ; TAB ( C W-A ) * ( 50 / (B-A ) ) +6 ) ; "* " 

470 GOTO 430 

480 RETURN 1 

900 DATA 122,153,149.5,147.5,147.5,145,144.5,141,141.5,139.25 
910 DATA 139.5,137 .5,138.5,-1 
999 END 
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Automatic Scaling 

We can generalize this idea 
by using a starting weight 
called A (instead of 100), and a 
final weight called B (instead of 
200). This makes the scale fac- 
tor 50/(B - A) spaces per pound. 
The translation is now A 
pounds (not 100), and the start- 
ing weight at the left edge of 
the graph is W-A (not 
W - 100). This gives us the gen- 
eralized print statement in Ex- 
ample 2. It is also necessary to 
generalize the headings at the 
top of the graph, and this is 
done in a similar manner. 

Let’s look at a program 
(Program A) that does all this 
“customized” scaling in a sub- 
routine (lines 315 to 480). The 
first time the subroutine is 
used, the weights go from 100 
to 200 (line 180). But then the 
user is asked to supply a more 
personalized set of minimum 
and maximum weights. These 
are input as A and B in lines 280 
to 301. 

This program also contains 
the user’s goal weight as the 
first number in DATA statement 
900. This way the program can 
tell the dieter how many 
“pounds-to-goal” there are. 
The - 1 at the end of the DATA 
is used to stop the READ loop 
(see line 80). 

This program was written for 
a terminal with 70 columns. On 
a 40-column terminal, the num- 
ber 50 in lines 340, 400 and 460 
should be changed to 30. A 
sample run is shown in Fig. 3. 
The graphing symbols are plot- 
ted in line 460 of the subroutine 
using the TAB function as ex- 
plained. 

Summary 

This technique works fine for 
single-valued functions (where 
there is only one dependent 


value for each independent 
value), but it becomes clumsy 
for multivalued functions. How- 
ever, the scaling techniques ex- 
plained here can be readily ex- 


tended for use in a “super-plot” 
program that does automatic 
scaling and axis-labeling for 
multivalued functions ex- 
pressed in general parametric 
form. 

An explanation of how to do 
this, along with a sample pro- 
gram, is given in Chapter 7 of 
BASIC and the Personal Com- 
puter (Addison-Wesley Co., 


Fig. 2. 


Reading MA 01867). Several ex- 
amples of plots of parametric 
equations are also shown 
there, and it is revealing to see 
how much information can be 
conveyed by a graph on an 
alphanumeric terminal. A gen- 
eral graphing routine is un- 
doubtedly a valuable software 
addition to any personal com- 
puter system. ■ 


PRINT X;TAB(4);‘T’;TAB((W - 100)/2 + 6); 

PRINT X;TAB(4);'T’;TAB((W - A)*(50/(B - A)) + 6);“*” 

Example 1. 

Example 2. 


RUN 



Fig. 3. Sample run. 
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Bill Bajcz 

942 Panorama Drive 
Milford Ml 48042 


A “Pentronics” System 


For $10, these enterprising scholastics interfaced a PET to a Centronics 101 printer. 


I am a high-school teacher at 
Huron Valley Lakeland in 
Milford Ml. I teach computer 
studies . . . among other 
things; my training is in chem- 
istry, not in electronics or pro- 
gramming. Much of my time is 
spent troubleshooting our 
equipment, however. 

Doughnuts to Dollars 

Perhaps I should back up to 
explain something about our 
computer facility before I go on 
with the story. Catalyst Com- 
puter Center of Lakeland High 
School is owned, operated and 
funded almost totally by stu- 
dents. Our DEC PDP8/A system 
and, more recently, our Com- 
modore PET were acquired 
through student fund-raising, 
chiefly by the daily sale of 
doughnuts to the student body 
before the start of the school 
day. The cost of each item we 
buy or have repaired must be 


measured in terms of how 
many doughnuts must be sold 
to cover that cost. As a result of 
this, we have all learned many 
things about circuitry; learning- 
by-doing is an effective 
method, as I’ve often told my 
chemistry students. 

At the end of the last school 
year, we were looking for an- 
other source of fund-raising to 
supplement the doughnut 
sales— something that actual- 
ly involved the use of a comput- 
er in the process. We tried run- 
ning biorhythm charts on the 
PDP system during the spring 
and, after looking over the re- 
sults, decided to try doing the 
charts at several of the many 
fairs held during the summer, 
especially since this would al- 
low us to show off our new 
Commodore PET. 

Unfortunately, the “PET 
Printer” was still a dream at the 
time this scheme was con- 


cocted; all we had was a Cen- 
tronics 101 that we used on our 
PDP system. With this unit and 
its ancient serial interface, to- 
gether with an IEEE-488 serial 
adapter for the PET from Con- 
necticut Microcomputer, we 
were able to exhibit at one fair. 
That’s how long it took for the 
serial board in the Centronics 
to blow its obsolete shift 
register (which, I understand, 
never really was in actual pro- 
duction) and cause us to ask 
the question, “How do we hook 
a regular printer to the IEEE?” 
We did just that, as this article 
will show, and it cost us only 
$10! 

Pin-out Configuration 

As with any modification or 
repair involving the PET, find- 
ing the proper documentation 
is 90 percent of the solution; 
this job was certainly no excep- 
tion. The first printing of “An In- 
troduction to Your New PET” 
provided a pin-out of the IEEE 
connector, and even though 
this is more than is provided in 
later editions of this booklet, it 
did nothing toward explaining 
how to use this port. This pin- 
out is shown in Fig. 1. 

After I placed several long- 
distance phone calls to Com- 
modore, I was still hard- 
pressed for data even though I 
now had a “bulletin” from the 
PET folk, which attempted to 
describe the signals available 
at the I/O connectors. I ordered 
a copy of the IEEE-488 descrip- 
tion from A-B Computers of 
Perkasie PA and spoke with 
both local and out-of-state 
engineers who had occasion to 
use the IEEE interface (non- 


PET). I knew what the signals 
were and how they worked, or so 
I thought. So I began to fabri- 
cate a board (see Fig. 2 for in- 
terface signals definition). 

As in any general-purpose 
bus, there is provision in the 
IEEE for multiple devices to be 
attached to the bus at the same 
time. Thus I had a lot of study- 
ing to do in order to sort out 
what signals I would need and 
to construct the device. 

The first decision I made was 
that I wanted a unit as soon as 
possible. This necessitated 
that my device not allow 
simultaneous use of the IEEE 
by devices other than the print- 
er. That the budget for the 
device was almost nonexistent 
reaffirmed that decision. 

The way the PET handles the 
IEEE is as follows. Unlike other 
buses, such as the S-100, the 
eight data lines carry all the ad- 
dresses and commands as well 
as the data. Therefore, it is 
necessary to inform the receiv- 
ing device whether the byte on 
the bus is data or an address or 
command. 

This is the purpose of the at- 
tention (ATN) line, which is 
pulled low (true) whenever there 
is either a command or address 
on the data lines. Our interface 
board will need to correctly in- 
terpret this piece of informa- 
tion,, since we wish the printer 
to receive only printable data 
and not addresses. (You recall 
that I said this was to be a quick 
and inexpensive board— mean- 
ing it is going to assumethat all 
the valid data on the bus is in- 
tended for the printer, but it 
must make certain that a data 
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Fig. 1. IEEE pin-out. There are two sets of 12-contact double- 

readout connectors. The IEEE port is the one closest to the line 

cord on the rear panel of the PET. 
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Signal Name 

Description 

DIOI through DI08 

Data I/O Bit 0 through 7 (low is true). 

NRFD 

Not Ready For Data. A low on this line 
from a printer indicates that the printer 
is not ready to accept data. When this 
line goes high, the next byte is placed 
on the bus. 

DAV 

Data Valid. When the PET has placed a 
valid data byte on the bus, this line is 
made low and remains low until either 
the data is accepted or 900 usee have 
elapsed. It cannot go low while NRFD 
is held low. 

NDAC 

Not Data Accepted. The line is held 
low until the data is accepted. A high 
tells the PET to take the byte off the 
bus. 

ATN 

Attention. This line is pulled low by the 
PET whenever the byte on the bus is an 
address or a command rather than a 
character. 

Fig. 2. Description of IEEE signals. Only those used in this ap- 

plication are described. 


byte is printable before ship- 
ping it out.) 

The PET must also have 
some way of notifying the print- 
er that there is data available , 
and this is the function of the 
DAV line that is pulled low (true) 
as soon as there is valid data 
(including addresses and com- 
mands) on the data lines. 

In addition to these two out- 
going handshake lines, the PET 
must also be informed when 
the printer is not able to accept 
data (busy) and when the cur- 
rent byte on the data lines has 
been accepted. The former is 
the job of the NRFD line, which 
expects to be pulled high when 
the printer is able to receive the 
next character and to be pulled 
low during a busy condition. 
The latter case is handled by 
the NDAC line, which expects 
to be pulled high when the cur- 
rent data byte has been ac- 
cepted, then allowing the PET 
to take that byte off the bus. 

The sequence of events in- 
volved in transfer of data on the 
IEEE is: 

1. Set DAV high. 

2. Check NRFD and NDAC to 
see if both are high (which is an 
error condition). 

3. Put data on the bus and 
wait for NRFD to go high. 

4. Set DAV low (and keep it 
low either until NDAC goes 
high or 900 usee have 


elapsed— more on this later. 

5. Set DAV high. 

6. Repeat the procedure for 
each piece of data, including 
commands (for addresses and 
commands step “set ATN low” 
would occur between 2 and 3 
above). 

This sequence is diagrammed 
in Fig. 3. 

Interface Design 

Armed with this information 
and with the interface re- 
quirements for the Centronics 
101 A printer, I was ready (I 
thought!) to begin the design of 
the interface. 

The first item of note was 
that the PET data is “low-true”; 
that means that a low voltage 
state constitutes a 1 on the 
data line, and a high voltage 
represents a 0. Unfortunately, 
the Centronics expects the op- 
posite to be the case; so I am 
already in need of two ICs just 
to invert these data lines. I 
chose 7404s for a simple 
reason: I had a couple of them! 
As it turned out, the spare sec- 
tions of these could be used 
elsewhere in the circuit. 

I discovered that while the 
PET was expecting a high on 
NRFD to indicate that the 
printer could accept another 
byte, the printer was producing 
a low-going signal; this used up 
one of those spare sections of 


the 7404 chips. But I discovered 
that the data-accepted line of 
the Centronics had the proper 
polarity without inversion! 

All that remained (I thought!) 
was to take care of the ATN line 
to ensure that the printer only 
received printable characters 
and not addresses. In fact, that 
is what the logic of the circuit is 
all about: “DATA VALID AND 
NOT ATTENTION.” I inverted 
the DAV line and then used that 
as one input to a 2-input NAND 
(7400), the other input being the 
ATN line. The output of the 7400 
is then used as the data strobe 
to the printer. It gives a “data 
valid” strobe only when data 
valid (DAV) is true and attention 
(ATN) is false. 

The circuit was constructed 
on a general-purpose PC board 
I obtained from International 
Electronics Unlimited, with 
sockets being used for the 
three ICs; I do not like to solder 
on ICs, having had several bad 
experiences with that pro- 
cedure. 

Well, the parts were sol- 
dered, the plugs were plugged 
and the Centronics printed. But 
what it printed was not familiar; 
it certainly didn’t look like any 
language I had ever seen! Oh 
well, back to the good old 
phone; GTE at least made 
something off this experience. 

I talked with several en- 
gineers again to try to decipher 
what was happening. When I 
described my circuit they were 
surprised that anything was be- 
ing printed at all. You remem- 
ber that I am only producing a 


data strobe signal when atten- 
tion is false. Well, it turns out 
that the printer only produces a 
“data accepted signal” after a 
data strobe is received, there is 
no other way for it to know that 
there is valid data on the bus. 

I forgot that the PET still 
places the addresses and com- 
mands on the bus before each 
character and expects a “data 
accepted” after each of these 
bytes are produced. It took me 
two weeks to realize this — 
many thanks to Rich Rosner of 
Connecticut Microcomputer 
for straightening me out. 

This is a case of the PET’S 
not really corresponding to IEEE 
protocol. If all the IEEE criteria 
were met by this machine, any 
data byte placed on the bus 
would stay there until the PET 
received acknowledgement 
that it was accepted. The PET 
does not wait; if the data is not 
accepted after a period of time 
(which looks like nearly a milli- 
second on our scope), it takes 
off that byte and places an- 
other one on the bus anyway. 

After several more days of 
wondering, I called Rich Rosner 
again; he has probably forgot- 
ten more about the PET than 
Commodore ever knew. Seri- 
ously, he is the only person I 
have talked to who really knew 
how the PET worked; no one at 
Commodore could answer my 
questions. The solution to my 
dilemma was really his idea. 

The Solution 

There is no way the Cen- 
tronics can generate a data- 
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CENTRONICS 
101 A 

PIN NUMBER 2 


NOTES A PIN 14 ON CENTRONICS IS GND.. SHOULD BE CONNECTED 
TO PET GND PINS 

B ICI - IC2 • 7404 , ICS • 7400 , PIN 7 « GND ; PIN 14 * *5 VDC 

C. PET IEE GND PINS USED ARE PIN 12 (CHASSIS GND) 

AND PIN N (DATA GND) 

Fig . 4. 


accepted pulse until and un- 
less it has received a data 
strobe pulse. Since the PET re- 
quires this pulse, which the 
printer is unable to provide, we 
must help the PET to produce it. 
What I have done is invert the 
signal coming from DAV and 
route it back into NDAC; I don’t 
use the acknowledge line from 
the printer at all. 

This arrangement seems to 
work quite well; at least the 
printer runs at its full-rated 
speed now and does not print 
garbage. Additionally, the sig- 
nal timing looks much better on 
the scope; DAV is now more on 
the order of a pulse instead of a 
level. (I thought for a while that 


this long duration of DAV was 
the cause of the printing dif- 
ficulty, but it turned out to be a 
symptom of the underlying 
cause.) 

The actual schematic for the 
final circuit is shown in Fig. 4, 
and the parts list appears as 
Fig. 5. I took the + 5 volts from 
the printer, since my documen- 
tation for the printer was more 
complete. I /cnewthat the power 
supply in the Centronics would 
not grunt with this additional 
load placed upon it. I simply did 
not have enough data on the 
PET’s power supply to be willing 
to chance it. I was running a 
cable to the printer anyway, so 
why not steal power from it! 


A. Open a file to write to; although this interface will accept 
any device number, I use device number five. This statement 
may look like 

10 OPEN 5,5,1 

and must appear in your program before you attempt to print 
anything on the printer. 

B. Any printable output must be handled as though you are 
printing to a data file, such as: 

20 PR!NT#5, B$ 

C. Don’t forget to close the file when you’re done with the 
statement: 

9999 CLOSE5 

To list a program, type in command mode: 

OPEN 5,5,1 
CMD 5 
LIST 

After your program has been listed, type “GLR” and hit the 
return key to return to normal operation. 

Incidentally, the print-tab function is not handled in this cir- 
cuit. Apparently, this is output as a cursor-right and not as a 
space character. Ideas, anyone? 

Table 1. To print to the IEEE from BASIC. 


That’s it, folks, a parallel 
printer interface for the PET for 
$10, with the most costly part 
being the plug needed for the 


Centronics. It works . . . unless 
you also want lowercase on 
output, and that’s a whole 
’nuther story. ■ 


ICs A and B 7404 

ICC 7400 

1C sockets, Tl low-profile (3) 

“1C Breadboard” ... a general-purpose PC board available 


through International Electronics Unlimited. 
Amphenol connector for the printer 
Edge connector for the PET (Cinch#251-12-30-160) 

Fig. 5. Parts list. 
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Tho Original Cassette Magazine for the 

ATARI^ 

• IRIDIS is a cassette magazine of programs 
for the ATARI 400 and 800 personal com- 
puters 

• Four excellent programs on a high quality 
C-30 cassette, ready to load and run 

• Each issue has an animated “Front Cover" 
that will delight youi eyes' 

• With each cassette you get IRIDIS Notes, 
a lively newsletter of information about 
the ATARI computer 

• IRIDIS brings you fun and games, educa- 
tion. business programs and "software 
tools ' that will help you enjoy your ATARI 

□ 4 issues for $14 95 in US & Canada 

□ Sample copy $4.95 

Calif residents add 6% tax 

1^146 We Accept VISA and Mastercharge 

IRIDIS, Box 550, Goleta, CA 93017 

Programs for your ATARI* 


APPLE PRODUCTS 

Apple II 16K Computer $995.00 

Apple II 16K Plus 995.00 

Apple Disk w/Controller 550.00 

Apple Disk w/o Controller 475.00 

Apple Soft Card 180.00 

Pascal Language SYS 495.00 

High Quality 16K RAM Set 99.00 

BPI General Ledger SYS 300.00 

Plan Modeling System 95.00 

MNTN HDWR Clock Board 175.00 

Trendcom 100 Printer 375.00 

Trendcom 200 Printer 595.00 

Centronics 779 Printer 
w/lnt Card 1395.00 

OHIO SCIENTIFIC 

Cl-P Personal Computer $329.00 

C2-4P MF Computer w/Disk .... 1295.00 
C2-8P DF Computer w/2 8 in 

Floppy Disk Drives 2395.00 

Morse Code Transieve Program 
for Challenger Cl-P Computer 
Send & Receive CW 19.95 

OLENSKY BROS., INC. 

COMPUTER SALES DIVISION 
3763 Airport Blvd. • Mobile, AL 36608 
(205) 344-7448 ^ 0 17 


WE PAY SHIPPING 


BEST 

BUY ON 

COMPUTERS 
& 

DISKETTES 

+ $1.00 Shipping 
+ $1.50 Shipping 
+ $2.00 Shipping 
8“ BASF or Georgia Magnetics 
5V 4 " Verbatim 

OSI Challenger III 56K. 2-8" Drives. 
Fortran. Cobal & 3 - Basics $3995.00 
Cromemco SYS - 3 ONLY $4895.00 
RS232 — DB25 Connectors 
FE 2.95 MALE 1.95 HOOD .95 
Call For Discounts on Additional Items 



10 — $37.50 

50 — $172.50 
100 - $299.50 


E Deale 

feus 


Dealer Inquiries Invited 


R«1 Box 193 U.S. 31 
Berrien Springs. Ml 49103 
(616) 429-3034 

^A112 
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Everybody^ making money 
selling microcomputers. 
Somebody's going to make money 

servicing them. 

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 





Name 

(Please Print) 

Age 

Street 




City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 172-119 


Seems like every time you turn around, some- 
body comes along with a new computer for 
home or business use. And they’re being gobbled 
up to handle thing? like payrolls, billing, inven- 
tory, and other jobs for businesses of every 
size... to perform household functions like 
budgeting, environmental systems control, 
indexing recipes, and more. 

Growing Demand for 
Computer Technicians... 

Learn in Your Spare Time 
Even before the microprocessor burst 
upon the scene, the U.S. Department of Labor 
forecast over a 100% increase in job openings for 
the decade through 1985. Most of them new 
jobs created by the expanding world of the 
computer. NRI can train you at home to service 
both microcomputers and their big brothers. 
Train you at your convenience, with clearly 
written “bite-size” lessons that you do evenings 
or weekends without quitting your present job. 

Assemble Your Own Microcomputer 
NRI training includes practical experi- 
ence. You start with meaningful experiments 
building and studying circuits on the NRI 
Discovery Lab® Then you build your own 
test instruments like a transistorized volt-ohm 
meter, CMOS digital frequency counter... equip- 
ment you learn on, use later in your work. 

And you build your own microcomput- 
er, the only one designed for learning. It looks 
and operates like the finest of its kind, actually 
does more than many commercial units. But 
NRI engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in 
detecting and correcting problems. It’s the 


kind of “hands-on” training you need to 
repair and service units now on the market. 

Mail Coupon for Free Catalog 
No Salesman Will Call 
Send today for our 100-page, full- 
color catalog. It describes NRI’s new Mi- 
crocomputer Technology course in detail, 
shows all equipment, kits, and lesson plans. 
And it also tells about 
other NRI courses... 

Complete Communi- 
cations with 2-meter 


transceiver... TV/Audio/Video Systems Servicing 
with training on the only designed-for-leaming 
25” diagonal color TV with state-of-the-art 
computer programming. With more than a 
million students since 1914, NRI knows how 
to give you the most in home training for new 
opportunity. If coupon has been removed, 
write to NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 


RUSH FOR FREE CATALOG 


NRI Schools *^N17 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
Please check for one free catalog only. 
NO SALESMAN WILL CALL 








All career courses 
approved under GI Bill. 
□ Check for details. 


□ Computer Electronics Including 
Microcomputers 

□ TV/Audio/Video Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 
Mobile, Marine Electronics 

□ CB Specialists Course 

□ Amateur Radio • Basic and Advanced 


□ Digital Electronics • Electronic 
Technology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & Heating 
Including Solar Technology 


iS Reader Sen/ice— see page 227 
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A BASIC 

Dollar Edit Subroutine 


If your version of BASIC does not provide for field editing, this may be for you. 


Michael Donahue 
935 Westminster Place 
Dayton OH 45419 


L ike many users of small 
computers, I have often 
looked longingly at the more so- 
phisticated versions of BASIC 
that provide a “PRINT USING” 
command for field editing. In 
order to use a language within a 
business environment, some 
editing and column alignment 
control are almost mandatory. It 
was with this in mind that I 
wrote the following routine. If 
you have a version of BASIC 
such as mine (SWTP 8K) that 
does not provide for field 
editing, then this program may 
be for you. 

To use this routine your ver- 
sion of BASIC must have the 
string-data feature. In addition, 
the LEFTS, LEN, RIGHTS, STR$ 
and TAB functions must be 
available. Without the above, 
this routine cannot be used. 

The Program 

In the program listing, the ini- 
tial section, lines 10 through 
200, simply provides a means to 
demonstrate the use of the 
dollar edit subroutine. First, 
within this section, a heading is 
printed by lines 60 through 100. 
Since a heading is normally in- 
cluded on a report, this will pro- 
vide an actual example of col- 
umn alignment. 


Following the heading, a 
FOR-NEXT loop is executed. 
This execution occurs a total of 
four iterations, thus providing 
the same number of detail lines 
for the example. Note that the 
detail lines are column-aligned 
under the headings (Example 1). 
The data for these detail lines 
are contained in lines 50 
through 56. Specifically, 
through the execution of the 
READ statement in line 120, line 
50 provides the data in the first 
detail line and line 52 provides 
the data for the second detail 
line, etc. 

The statements that perform 
the editing within the FOR-NEXT 
loop are lines 130, 150 and 170. 
First, a statement loads the 
numeric variable Z with the 
value for which editing is de- 
sired. Immediately following is 
the execution of the edit subrou- 
tine. 

The edit subroutine returns 
two variables: One is the numer- 
ic variable Z and the other is 
string variable Z$. The numeric 
variable Z, which initially carried 
the value to be edited, is reused 
and contains the number of 
characters, including symbols, 
within the string variable Z$. The 
string variable Z$ contains the 
actual edited field for printing. 
The initial values contained 
within the variables A, B and C 
are left unchanged. 

The use of the numeric vari- 
able Z is to provide correct spac- 


FIELD # 1 

FIELD # 2 

FIELD * 3 

SI0il 000.00 

$5*000.00 

$200.20 

SI .00 

$0.0 5 

$0.10 

SI 00*000.00 

$25. *6 

$10.00 

$100.01 

$47 • 98 

$0.00 


Example 1. 



ing of the edited field for column 
alignment. Since the headings 
end in columns 21, 36 and 51, it 
stands to reason that the detail 
line data fields should also end 
in these columns. The TAB func- 
tion is used to accomplish this 
alignment. Once the ending 
position of a field is determined, 
then the variable Z is subtracted 
from it and the TAB function is 
executed using this result. Fol- 
lowing the TAB function, the 
edited words are printed. Lines 
140, 160 apd 180 provide ex- 
amples. 

Dollar Edit Routine 

The section of the program 
listing that contains the state- 
ments to actually accomplish 
the editing is composed of lines 
2000 through 2200. The coding is 
presented in subroutjne form in 
the same manner that would 
normally be found in a program. 
This allows the routine to be re- 
used, thereby effectively reduc- 
ing program size. 

The first step in this routine is 
to round the incoming value 
contained in the numeric vari- 
able Z to two decimal points 
(lines 2010 and. 2020). In terms of 


dollars, this means the value is 
rounded to the nearest cent. The 
rounded value is then moved in- 
to the string variable Z$ by the 
use of the STR$ function in line 
2030. This allows the nonnumer- 
ic edit symbols, such as the 
dollar sign and comma, to be in- 
serted into the correct locations 
of the incoming field through 
string-concatenation opera- 
tions. 

In the first string-concatena- 
tion operation, the dollar-sign- 
edit symbol is added to Z$ in line 
2040. Then the decimal point is 
adjusted, if required, to two 
digits or cents in lines 2050 
through 2100. This is to ensure 
that a period and two numeric 
digits will print as the three 
right-most characters within the 
edited field. This is a must for 
decimal-point column align- 
ment. 

For this operation, line 2050 
computes the length of the edit 
field, and if it contains two 
characters or less, it automati- 
cally assumes the need for a pe- 
riod and two zeros. This is ac- 
complished by the branch to line 
2100. Keep in mind that one 
character of the edit field is the 


#2040 

#2050Z=LEN< Z$> : IF Z<~ 1 

#20 60 

#2 1 20 1 F Z < 7 THEN 2200 

# 

1 THEN 2100 


#HUN 

FIELD # 1 

FIELD # 2 

FIELD # 3 

10*000.00 

5*000 • 00 

200.20 

1 .00 

0.05 

0.10 

100*000.00 

25. 46 

10.00 

100.01 

READt 

# 

47.98 

0.00 

Example 2. 
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00 10 

REM 


0020 

REM DOLLAR ED11 ROUTINE EXAMPLE PROGRAM 


0 0 30 

REM WR11TEN BY M DONAHUE 1979 


003 5 

REM 


0 0 40 

L 1NE- 0 


00 b 8 

DATA 1 0000 # 5000* 0049* 200.204999 


0 0S2 

DATA 1# .051 # *1 


00S4 

DATA 1 00000 » 25*455 * 10 


0056 

DATA 100. 005* 47.978# 0 


00 58 

REM * HEADING FOR THE EXAMPLE 


0 8 60 

PRINT 


8870 

PRINT 


0875 

PRINT 


0080 

PRINT TAB C 1 2 > I *’F I ELD # 1"J 


0090 

PRINT T AB ( 27 > I ”F I ELD • 2" l 


0 100 

PRINT TAB ( 42 > 1 **F 1 ELD # 3" 


8 10b 

REM * LOOP TO PRINT THE EXAMPLE DETAIL LINE AND 


8106 

REM * DEMONSTRATE THE USE OF SPACING WITHIN THE 

LINE 

0110 

FOR 0-1 TO 4 


0 120 

READ A* B# C 


0 1 30 

Z-A : GO SUB 2000 


0 1 40 

PRINT TAB (21-ZKZSJ 


0 1 50 

Z=B : GO SUB 2000 


0 1 60 

PRINT TAB ( 36- Z ) I Z SI 


0 1 70 

Z=c : GO SUB 2000 


0 1 80 

PRINT T AB (bl-Z)JZS 


0 1 90 

NEXT 0 


0200 

END 


1 980 

REM 


1 990 

REM 


2000 

REM *** DOLLAR EDIT ROUTINE *** 


2002 

REM 


2004 

REM VARIABLE "Z" CONTAINS VALUE TO BE EDITED BY ROUTINE 

2006 

REM 


2008 

REM ' 2010-2020 ROUNDS NUMBER TO 2 DECIMAL POINTS 

20)8 

IF ( 100*Z-1NT< 100*Z> X. 5 THEN Z- IN T < 1 00 *Z ) / 1 00 : 

GOTO 2030 

2020 

Z = ( INK 100*2K1 ) / 1 00 


202b 

REM • MOVE NUMERIC TO STRING VARIABLE 


2030 

ZS=STRS(Z) 


203b 

REM * ADDS DOLLAR SIGN 


2040 

Z S - "S^ZS 


2045 

REM • 2050-2100 ADJUSTS DECIMAL POINT (IF REQUIRED > 

20S0 

Z- LEN ( 2S ) : IF Z <= 2 THEN 2100 


20bb 

Y$=RIGHTS(ZS#3> 


2060 

IF YS «r"S99" THEN 2080 


2070 

IF Y £ < . 99" THEN 2120 


2080 

Y S - R I GHTS( ZS# 2 ) 


2090 

IF YS «r M . 9 " THEN ZS^ZS^O" : GOTO 2110 


2 100 

ZS^ZS^’.BO" 


2 105 

REM * 2110-2150 ADDS COMMA (IF REQUIRED) 


2 1 10 

Z = LEN ( Z $ ) 


2120 

IF Z < 6 THEN 2200 


2130 

YS- R 1 GHTS ( Z S# 6) 


2 1 40 

YS-"#"*YS 


2 1 50 

YS-LEFTS(ZS# (Z-6) KYS 


2 1 55 

REM • ZS WILL CONTAIN EDITED FIELD 


2 1 60 

ZS=YS 


2165 

REM * Z WILL CONTAIN THE LENGTH OF THE EDITED FI 

ELD 

2 170 

z-l* 1 


2200 

RETURN 



Program listing ■ 



dollar sign, and the second char- 
acter is a significant number. If 
the length of the edit field is 
greater than two, then line 2055 
will move the right-most three 
characters of the edit field into 
the string variable Y$. This will 
allow comparisons to be made 
on just those three characters. 

The first comparison at line 
2060 will match the characters 
just moved into Y$ to the literal 
“$99.” Since the hex value of a 
dollar sign is less than the hex 
value of a period, a true condi- 
tion signals the need for further 
analysis, which will occur start- 
ing at line 2080. A false condi- 
tion falls through to the next 
comparison at line 2070, where 
the characters in Y$ are 
matched to the literal “.99.” If 
the edit field is already decimal- 
point aligned, the literal value 
will be the largest that can be 
contained in those three digits; 
thus, a true condition results in 
the determination that no ad- 
justment is required. So a 
branch to line 2120 will occur. 

If further analysis is required, 
based on the comparison in line 
2060 or in line 2070, then line 
2080 will move the right-most 
two characters of the edit field 
into the string variable Y$. 
Again, this is to allow a com- 
parison on just those two char- 
acters. The comparison at line 
2090 will match the value that is 
in Y$ to the literal “.9.” 

At this point, this is the larg- 
est value that can be contained 
in those two digits, if a decimal 
point and one digit are present. 
A true condition will result in the 
addition of one zero also in line 


2090. A false condition results in 
the addition of a period and two 
zeros in line 2100. We have now 
completed the decimal-point ad- 
justment. 

The LEN function is used in 
line 2110 to compute the length 
of the edit field. If the edit field is 
less than eight characters (in- 
cluding edit characters), a com- 
ma will not be required. This 
comparison is made at line 
2120, and a true condition re- 
sults in a branch to the subrou- 
tine return at line 2200. If a com- 
ma is required (length of eight 
characters or more), it is per- 
formed by lines 2130 through 
2150. 

Inserting the Comma 

To add the comma, the right- 
most six characters of Z$ are 
moved into the string variable 
Y$ in line 2130. A comma is then 
added by string concatenation 
to the left of the data contained 
in Y$ in line 2140. Finally, in line 
2150 the remaining left-most 
characters of Z$ are added to 
the left side of Y$, thus complet- 
ing the edited field. Since a com- 
ma was added, the updated Y$ 
is moved back into Z$ for the re- 
turn, and the length of the edited 
field is adjusted by one in line 
2170. 

This routine was initially de- 
signed to edit values no larger 
than six significant digits. If 
editing for larger values is de- 
sired, the routine can be expand- 
ed after line 2170. The addition 
of another comma would require 
a similar technique to that used 
in lines 2130 through 2150. 

The routine may also be modi- 


fied to edit without the addition 
of a dollar sign. To accomplish 
this, remove line 2040, then 
change the comparison value in 
line 2050 to a one. Line 2060 
should also be removed, and, 
finally, the comparison value in 
line 2120 should be changed to a 


seven (Example 2). 

I have used this routine with 
success in several programs, in- 
cluding a loan amortization pro- 
gram. If you have a need for this 
type of field printing and column 
alignment, give this routine a 
try. ■ 


SUPER SPECIAL «. Q 

Apple II 16K 

9$ 

199 

| INTRODUCTORY OFFER 
TEXAS INSTRUMENTS 

(8) 16K Rams 


$65.00 

Tl 99/4 

(10) Verbatim Disks 

Axiom 820 Microplotter 


$27.00 

$699.99 

il6K $1099 



J 

The Computer Stop 

16919 Hawthorne Blvd. 

Lawndale, CA 90260 

(213) 371-4010 

Tues— Sat. 
11:30 to 6 PM 


i/ 0 Reader Service— see page 227 
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JPC PRODUCTS FOR 


FORUM SOFTWARE forthe 


6800 


COMPUTERS 



16 CHANNEL A/D BOARD 

• 8 BIT DATA 

• SOFTWARE CONTROLLED GAIN 

• 3300 SAMPLES PER SECOND 

• ± 0.7% ACCURACY 

COMPLETE KIT: AD-16 $ 69.95 

Terms: Cash, MC or Visa; Shipping £r Handling $2.00 

Order Phone (505) 294-4623 
P.O. Box 5615 
Albuquerque, N.M. 87185 




tapplc computer 

Sales and Service 


HANGMAN- A disk based version of the famous word guessing game. The disk contains 
460 words for the computer to choose from. The program allows for easy addition of user words or 
addition of an entirely new file. A lot of parents put their childs spelling words into a file for their 
child to enjoy and learn at the same time. There are clever lo-res graphics to make this game 
enjoyable for all. 

Stock #005-00481 $14.00 


NAME & ADDRESS — This program has data fields for name, address, city & state, zip 
code, phone number, two code fields, birth date, anniversary date and a 20 character note field. 
The program is ram based and there are two versions. One for tape and one for disk. The program 
will hold approximately 270 listings and can search all in less than 1 minute. The searches that it 
will do are: first and last initials, all three initials, first name, last name, full name, dates, codes 


and notes. 

Tape Stock #005-00476 $15.00 

Disk Stock #005-10502 $19.00 


CATALOG PROGRAM — This program allows you to keep track of all your programs on 
one disk. It allows you to choose the name of each category and you can put each program in as 
many categories that you want to. It will show you a list of all categories on file and then show you a 
list of all programs in any given category. When you choose a program, it will tell you which disk 
that program is on. If you then install that disk, the catalog program will access a loading file which 
can give you a message about the program then give you the option to continue looking through the 
catalog or to load and run the program you choose by pushing the proper key, all automatically. 
Stock #005-00460 $19.00 

MEMORY CRUNCHER — This program will let you examine any ram or rom locations. 
You can switch from a hex dump to ASCII by pushing the “H” for HEX or “A” for ASCII. You can 
be looking at the dump in hex and instantly change the entire screen to ASCII by hitting the ‘A”. 
There are provisions to allow you to change any changeable RAM location without exiting the 
program. This program will make it extremely easy for you to find and change text within a basic or 
machine language program including DOS. 

Stock #005-11794 $10.00 


Add $1.50 for shipping & handling. We pay S & H for orders over $25.00 
Calif. Residents add 6% sales tax. 4 

Our software catalog has over 200 pieces listed. 

Dealer inquiries invited. 





14052 EAST FIRESTONE BOULEVARD 
SANTA FE SPRINGS, CALIFORNIA 90670 

(213)921-2111 • (714)739-0711 


/ 



on ALL Computers, Peripherals, Software, and ALL other fine Radio 
Shack® products. 


Radio /hack 

Authorized Sales Center 


111 7 CONWAY MISSION, TEXAS 78572 

(512) 581-2765 ^34 



NO TAXES on out-of-state shipments. 

FREE Surface delivery available in the U.S. 
WARRANTIES will be honored by your local 
Radio Shack® store. 



TRS-80 


DUST 

COVERS 


Custom Fabric Dust Covers made from velour, cor- 
duroy, or denim. Three-Piece Set fits the keyboard, 
the video, and the tape drive. Helps combat bounce- 
causing dust contamination. Slots for all cables so 
the covers just slip on. Colors to match your room 
decor. Machine washable. Preshrunk. 

CHOICE: 


VELOUR: 


CORDUROY DENIM 


Black 


Red Brown Blue 


Blue Green Cream 

Cream Brown Royal Blue 

Peach Grey Navy 

THREE PIECE SET-S19.95 
KEYBOARD ONLY-S7.9S 

(Long units cover the video and Expansion Interface) 
DISK DRIVE COVER — $7*95 
LONG THREE PIECE SET-S22.95 
LONG VIDEO ONLY— $11.95 
SCREEN PRINTER COVER-S9.95 
TERMS: PREPAID. Check, Money-order, Master 
Charge, VISA. Add $1 for shipping. Mass. Residents add 
5% sales tax. Money-back guarantee. Write for club or 
dealer discounts. 


AUGUST AUTOMATION ^ A89 
DEPT. K 28 Milk St. 

Westboro M A 01581 
(617) 366-0870 
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BASF 
6106 


5.25 

fLoppy DISK 

DRIVE 

• 40 Track, single or double 
density 


• Smaller size. Fit 3, 6106 
drives into the space of 2 
SA 400 drives 


• Track to track access 
time: 12 MSEC. 


• Requires less power, 
generates less heat 

• Uses ball bearing friction- 
free head positioner 


• Uses industry standard 
interface and power 
plugs, and mounting 
points. 


ALLTHE ABOVE FEATURES AND MORE FOR ONLY 

$299.00 ea. 


FOR MORE INFORMATION CONTACT: 

OTTO ELECTRONICS 

P.O. BOX 3066, PRINCETON. NJ 08540 
^09 or call 609-448-91 65 



J f jOj i 

|J6 U' 

<-'yx R ” R,s a* 

1 Qj®[xo> , ) 


i ] Of i: 

U3 R 

i 1 


If 


If 


) f 


© itrHNW 

RESEARCH 


n SYSTEM 
l T H EXPANSION 


m «e t 

'I I K.*S «36 7 


SYSTEM 

EXPANSION 

FOR THE 

TRS-80' 


JM 


AT 


$59 


<i 

95 I PC BOARD & 1 
[user MANUAL J 


SERIAL RS232C 20mA I O 
FLOPPY CONTROLLER 
32K BYTES MEMORY 
PARALLEL PRINTER PORT 
DUAL CASSETTE PORT 
REAL-TIME CLOCK 
SCREEN PRINTER BUS 
ONBOARD POWER SUPPLY 
SOFTWARE COMPATIBLE 
SOLDER MASK SILK SCREEN 


LNW 

RESEARCH 


8 Hollowglen St. Irvine CA 
714-552-8946 92714 


TO ORDER 


P.O Box 16216 Irvine CA 92713 


MC. VISA, COD accepted. NJ residents add 5% sales tax. Shipping and insurance extra. 


nrartinal 


J iUUUIU 

iootin 

ufjpuuuuuiiu 


BOOT- 

STRAP 


TURN ON YOUR TRS-80 DISK SYSTEM AND GO 
RIGHT INTO YOUR BASIC PROGRAM— YOUR 
TRS-80 WILL LOAD AND RUN PROGRAMS— BY 
ITSELF! Yes, with this unbelievable program your 
computer will take command of itself whenever 
power-on or reset is pressed. Go from DOS all the 
way into your Basic program, execute DOS or Basic 
commands, load and execute any machine-language 
programs or subroutines you need (such as printer 
drivers, machine language sorts, etc.), set your file 
buffers and memory size, then run any Basic pro- 
gram you want, without lifting another finger! 
BOOTSTRAP’S custom files make turn-key end-user 
applications simple! Requires disk system, works 
with DOS 2.1, 2.2 and NEWDOS, completely docu- 
mented for easy implementation. $15.95 


PRACTICAL APPLICATIONS™ (415) 592-6633 
1313 Laurel St., Suite 15, San Carlos, CA 94070 

□ Please send me TRS-80 BOOTSTRA P *" P76 
($15.95 each enclosed. Calif, residents add tax). 

□ Send your catalogs. 

Name 

Address 

City State Zip 

TRS-80 is a trademark of Tandy Corp KB1 179 



go 

Business Software for TRS-80 


32k 2 drive minimum system 

Inventory Control — 

Over 1 000 Items per disk $ 299 

Moiling List/ Phone Directory— 

1 000 Names, Numbers, Print Labels Si 99 

32k 1 drive minimum system 

Word Processing— 

Full Feature Editing, 

Unlimited Text Formatting $ 299 

Mini-Accounts Paid /Received- 
Over 2300 Entries, Catagorized $ 1 49 

Appointment Calendar- 
Great for the Executive $ 99 

Coming Soon 

Accounts Payable • Accounts Receivable 

General Ledger • Payroll ^ C i 59 

C.O.D. Orders- 10% down 
• Refundable with purchase 

Californio Residents odd 6% Soles Tax 


Check or Money Order 
Documentation 6 Manuals $25 


P.O. Dox 1222 

Imperiol Beach, CA 92032 (7 1 4) 429-9 1 23 


Reader Service— see page 227 


Microcomputing, November 1979 165 








Dr. Tom Lukers 
3625 Hendrick Drive 
Plano TX 75074 


How to Build 
a Word Processor 


This 6800-based system was assembled from available hardware and software products. 


M any articles in the hobby 
press have described var- 
ious components of word-pro- 
cessing systems. However, to 
my knowledge, none has de- 


scribed an integrated system, 
complete with hardware, soft- 
ware, all system interfaces and 
a high-quality impact printer at 
the lowest possible cost and 


the least possible fuss. 

This article describes a 6800- 
based system, complete with 
all hardware and software inter- 
faces, using a Selectric-based 
I/O printer. Most of the compo- 
nents used here have been de- 
scribed before, but not as an in- 
tegrated system. So I will only 
discuss those aspects of each 
component as it relates to the 
system as a word processor. 

The System 

If you need a high-quality 
word-processing system at low 
cost, or if you already own an 
SWTP 6800 computer and would 
like to integrate it into a quality 
word processor, this article is 
for you. If you own an 8080- 
based system and would like to 
do quality word processing, 
then this article can help. 

I knew two years ago, when I 
bought my SWTP 6800 system, 
that I wanted to use it for word 
processing. And I wanted high- 
quality hard-copy output from 
an impact printer, preferably 
based on the Selectric mecha- 
nism. So, on the same day that I 
bought the SWTP computer at 
The Micro Store in Richardson 
(Dallas), I bought a COPE-1030 
Selectric I/O terminal at the 
Rondure Company, also in Dal- 
las. 

I expected interfacing to 
pose some problems, but it 
turned out to be absolutely 


painless. And the nice part is 
that everything is off-the-shelf. 
There is absolutely no haywir- 
ing required. And here’s an add- 
ed bonus: In a pinch, you can 
use the Selectric for input. The 
software driver described here 
provides full handshaking be- 
tween the Selectric terminal 
and the computer (more on this 
later). 

Here are the main system 
components: 

1. SWTP 6800 computer sys- 
tem with AC-30 interface and 
20K of programmable memory. 

2. Lear Siegler ADM-3A Dumb 
Terminal. 

3. CO PE- 1030 I/O Terminal (IBM 
heavy-duty mechanics). 

4. Computerware software driv- 
er for Selectric in EPROM. 

5. Percom Data Co. LFD-400 
single floppy-disk system. 

6. Percom TOUCHUP software, 
used in conjunction with Techni- 
cal Systems Consultants’ Text 
Editor/Processor package. 

The COPE-1030 I/O Terminal 

Since the characteristics of 
the COPE-1030 place con- 
straints on the rest of the sys- 
tem, I will describe it first. 

The first important charac- 
teristic of the COPE-1030 is its 
price. It is inexpensive, that is 
to say, it is low-cost, but de- 
cidedly not cheap. In shopping 
around for Selectric-based ter- 
minals, you will find them ad- 


As a schoolteacher, my wife, Mary Ellen, frequently uses the home 
word-processing center for classroom planning. In the left fore- 
ground is the COPE-1030 printer, with paper coming off the tractor 
feed. Mary Ellen’s right hand is at the keyboard of the ADM-3A ter- 
minal. Between her right hand the bookcase is the SWTP 6800 
computer. The entire word-processing system takes up less room 
than many stereo systems. 
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vertised for anywhere from 
$895 (used, modified or recon- 
ditioned) to $2600. The 
COPE-1030 costs between $295 
and $695 at current prices. 

Usually, the 1030 is adver- 
tised in one of three conditions: 
(1) “as-is” (you take your 
chances); (2) used, but working; 
(3) refurbished. The price in- 
creases about $1 00-$200 as you 
move from one version to the 
next. Mine was “used, but work- 
ing.” At the then-prevailing 
price, I saved $200. And I haven’t 
regretted it, although the refur- 
bished models did look a lot 
better than mine. 

Since the COPE-1030 was 
originally a computer terminal, 
it comes with all of the electron- 
ics built in to provide RS-232 se- 
rial interface with the outside 
world, on the one hand, and to 
drive the Selectric magnets, on 
the other. It comes complete 
with an RS-232 connector built 
in. Mine even came with an 
acoustic coupler and modem 
for use over telephone circuits. 
You can even get a tractor feed 
for $50 (they cost $176 new). 

Having all of the electronics 
built in does save a lot of trou- 
ble. I’ve seen articles on how to 
interface the Selectric with mi- 
crocomputers, including how 
to build and interface the mag- 
net drivers. None of that with 
the 1030 — you just run three 
wires from the RS-232 connec- 
tor of the 1030 to the RS-232 
connector of your micro. There 
is one small hitch, however: 
The 1030 and the 6800 don’t 
speak the same language. 

The 6800 speaks and under- 
stands ASCII, while the 1030 
speaks in one of the IBM codes 
(either Correspondence or EBC- 
DIC). As near as I can tell, there 
is no reason to prefer one code 
over the other. It was only by 
chance, therefore, that I got the 
Correspondence version, and I 
can’t tell that it makes any dif- 
ference. They are the same 
price. In any event, since the 
6800 and the 1030 don’t speak 
the same language, there must 
be some means of translating. 
And that’s where Paul Searby 
of Computerware comes in. 

The Software Driver 

Two years ago, when I bought 



COPE-1030 in action. Although the tractor-feed mechanism looks 
formidable, it actually goes on or off in less than five minutes. Cost 
is about $50 (used). Ribbons for the COPE-1030 are readily avail- 
able at most office-supply houses for about $2 (Marathon Selectric 
#72 black standard fabric in throwaway cartridge). Tractor-feed 
paper is inexpensive — about $19 for 3000 sheets (8 1/2x11 
inches). The COPE-1030 uses standard IBM Selectric typefaces. 
Author uses the ASCII style (part no. 01 167168), which costs about 
$19 each from IBM. Incidentally, if you don’t like the case style, you 
can purchase a stylish office case at nominal cost. 


the major components of my 
system, the usual method of 
translating was to obtain a 
used terminal of some kind, 
strip it down and add the neces- 
sary relays, electronics, etc., 
and then write a software driver 
to make it go. I thought I would 
have to do the same. But I got 
away from developing the sys- 
tem for one reason or another. 
And then when I did get back to 
it, I found that all of the hard 
work had been done for me by 
Paul Searby of Computerware, 
in Encinitas, California. 

Paul has developed two ver- 
sions of the software driver for 
the COPE-1030. Which version 
you need depends on which ver- 
sion of the SWTP 6800 system 
you have. If your system has 
the older MP/A microprocessor 
board, then you will need the 
RC-68 version of Paul’s soft- 
ware driver, which comes in an 
EPROM and requires some mi- 
nor modifications to the CPU 
board. 

I had the older board, but af- 
ter reading a review of the new- 
er, MPA/2 board in Kilobaud , I 
decided to buy the new board. 
The bare board cost me $14.50 
from The Micro Store. After 
spending about another $20 for 
new integrated circuits, I was 
ready to go. So I bought the 
2716 EPROM version of the 
Selectric driver. Here’s how it 
works. 

When you order your Selec- 
tric driver from Paul, you have 
to tell him which version of the 
SWTP computer you have, 
whether your keyboard is Cor- 
respondence or EBCDIC and 
which typeface and monitor 
you prefer. As for typeface, the 
ASCII is a good choice. But in 
any event, you can get the one 
you want from IBM for $18. 

When he burns the EPROM, 
Paul will burn it co-resident 
with the monitor that you speci- 
fy. Then you no longer need 
your old monitor plugged into 
the CPU board. For example, 
the RC-68 version plugs into the 
socket that you had MIKBUG 
plugged into when you bought 
it. In my case, I ordered the 271 6 
EPROM version with MIKBUG, 
since I was used to it and didn’t 
want to try two new things at 
the same time. I have another 


on order now, with SMARTBUG 
and output to port 7. Unless you 
specify otherwise, Paul will 
configure the Selectric driver 
with output to an MP-S serial in- 
terface card on port 3 (more 
about this later). 

When you buy the Selectric 
driver, Paul includes the com- 
plete source listing. I feel that 
this is one practice that should 
be encouraged to the limit, 
since it is nearly impossible to 
work on a system without full 
software documentation. The 
Selectric driver is copyrighted, 
and Paul asked that the source 
listing not be printed. So I have 
not included it here. 

Using the Selectric driver is 
the essence of simplicity. Just 
plug it into socket 23, set DIP 
switch number 7 on, and you’re 
ready. Incidentally, do not place 
DIP switch number 5 in the on 
position. I followed what I 
thought was a pretty reliable 
source (not Computerware) and 
put number 5 on. Three weeks 
later, after lengthy trouble- 


shooting procedures, I found 
that switch 5 should be off. 

If your main interest in the 
Selectric is word processing, 
then it will probably be a rare 
occasion when you will want to 
use it for input. But in a pinch it 
does come in quite handy, if 
you have that capability. That’s 
what makes the Computerware 
driver so nice. As an extra, you 
get I/O capability with full hand- 
shaking. 

I mentioned earlier that the 
characteristics of the COPE- 
1030 determine what you have 
to do to the rest of the system 
to make it functional. One of its 
characteristics that must be 
considered is its 134.5 baud 
rate. Now don’t panic... this 
doesn’t complicate things at 
all. The MC14411 baud rate gen- 
erator in the SWTP 6800 system 
already has the 134.5 baud rate 
as an output; they just don’t tell 
you. Here’s how you get to it. 

Pin 14 of the MC14411 is the 
output for the 134.5 baud rate. 
Pin 8 outputs the 150 baud rate. 
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The SWTP 6800 computer in the extreme right foreground, with the 
LFD-400 single floppy disk drive between it and the ADM-3A video 
terminal. In the background at left center is the COPE-1030 printer. 
Note that if you have an 8080-based computer instead of the 6800, 
you can still use the COPE 1030 and the TSC editor/processor and 
your own disk drive. The Rondure Company sells an assembled 
and commented software driver program for the 8080. You can 
have it stored in either EPROM or disk, since it only takes a few 
hundred bytes. 


As sent from the factory, pin 14 
is not used. The pad is there, 
but the signal isn’t routed any- 
where. You probably aren’t us- 
ing the 150 baud rate anyhow, 
so cut the land from pin 8 and 
run a jumper from pin 14 to the 
land that you just separated 
from pin 8. You now have 134.5 
baud being sent out over the 
lines marked 150b. It takes 
about three minutes if you use 
an X-acto knife, fine solder and 
fine wire. That’s it. 

That’s all there is to using 
Computerware’s Selectric driv- 
er. Just plug the 2716 EPROM 
into socket 23, do the jumper- 
ing between the pins of the MC 
14411, run three wires from the 
serial RS-232 port on your 6800 
to the RS-232 connector of the 
COPE-1030, and you’re in busi- 
ness. All you need now is a disk 
drive and the special software 
for word processing. That’s 
where Percom Data Co., of Gar- 
land (Dallas), Texas, comes in. 

LFD-400 and TOUCHUP 

If you’ve ever called a com- 


pany and asked to speak with a 
sales engineer, only to be told 
that they’re all too busy, then 
you will really appreciate Harold 
Mauch and the other folks at 
Percom Data. They have always 
taken the time to answer my 
questions and to give any help 
that they could— both before 
and after the sale. That was my 
first reason for choosing Per- 
com. 

The second was the location. 
They were close enough for me 
to visit and get a first-hand 
demonstration of the system’s 
capabilities. Thethird consider- 
ation was that I could get a sys- 
tem with only one drive and lat- 
er expand it to a dual or triple 
drive system as need and fi- 
nances permitted. As it turned 
out, I got the single drive sys- 
tem. 

The Percom LFD-400 single 
drive system is a nice way to 
get into word processing with- 
out being eaten alive by the 
cost. You have three choices of 
operating systems. The first is 
MINIDOS, a primitive system 


that requires you to call up files 
by drive and sector number. In 
other words, MINIDOS doesn’t 
permit named files. 

The second possibility is 
MINIDOS-PLUS. It does permit 
named files, which is a real con- 
venience. Both MINIDOS and 
MINIDOS-PLUS are in EPROM. 
The third possibility is INDEX, a 
disk-based operating system. I 
got the MINIDOS-PLUS version. 
But if you are using the system 
strictly for word processing, 
then you really don’t need to 
spend the extra bucks for the 
MINIDOS-PLUS named-file fea- 
ture. 

When you buy the Percom 
system, you have the choice of 
single, dual or triple disk drives. 
You also have the choice of 
either Shugart or Pertec drives. 
As I understand it, the two are 
almost identical, except for one 
thing: The Pertec drives permit 
you to use both sides of the 
diskette simply by turning it 
over and reinserting it into the 
drive. 

Each side of the diskette has 
a capacity of about 100K bytes. 
With an overhead of about 10 
percent for supporting the 
operating system, that leaves a 
total of about 180K capacity 
per disk. Although you do not 
have that much capacity avail- 
able and on line, it is sufficient. 

In order to use the LFD-400 
with your SWTP 6800 system, 
you need to make some minor 
modifications to the system. 
First, you need to replace the 
two-prong ac line cord with one 
having the third prong for safe- 
ty reasons. 

Next, you need to locate at 
least 4K of memory starting at 
address $A000. If you have the 
newer A2 board, it means that 
you only have- to modify the 
memory card. If you have the 
older MP/A board, you must 
make a couple of minor jumper 
mods to it. Percom gives full in- 
structions. 

Last, if you have the MPA/2 
board, then you really need to 
replace the RC network for the 
baud rate generator circuit with 
a 4 MHz crystal (from Jameco 
Electronics). That takes care of 
the hardware considerations for 
the system, which brings us to 
the software. 


The folks at Percom have de- 
veloped a set of software over- 
lays to be used with the Techni- 
cal Systems Consultants’ text 
editor and processor. It’s called 
TOUCHUP. The TSC editor and 
processor commands make the 
pair into a versatile word-pro- 
cessing software system. But 
the additional commands and 
features of TOUCHUP prove 
really invaluable. For example, 
TOUCHUP makes it possible to 
edit in-line, to add, delete or 
otherwise modify within the line 
itself. 

Another valuable feature of 
TOUCHUP is the ROLL com- 
mand, which makes it possible 
for you to create and edit files 
of text many times larger than 
your available memory. The 
ROLL command literally creates 
a software spool so that you 
can roll the file out of the edit 
buffer into disk a hundred lines 
or so at a time. If you happen to 
have, say, 8K of available mem- 
ory and a file of text on disk that 
would occupy, say, 15K, here’s 
what you do. 

Suppose that you have the 
text stored on disk starting at 
sector 10 and you want to edit it 
and store the edited copy start- 
ing at sector 100. You might 
give this command: 

IN 1010:OUT 1100:READ 100 

This would open the input file 
at sector 10, open the output 
file at sector 100 and read 100 
lines of text into the editor. 

After editing the copy and 
having it ready for output, you 
might give this command: 

T:ROLL 100 

This would output the first 100 
lines to the disk and read in a 
new 100 lines to be edited. Con- 
tinue until the entire file is fin- 
ished. 

After the last text has been 
written to disk, you would finish 
with an END command to put 
an end-of-file mark at the end of 
the text and to close the files. 
The T indicates that you placed 
the file in top-to-bottom order 
before writing to disk. Other- 
wise, you could end up with the 
text written to disk backwards. 

There are many features of 
the processing system that you 
will learn only by frequently us- 
ing it. But it is amazing how 
quickly you will learn. The sys- 
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tem fools you into thinking that 
you’re bright. But the truth is 
that those folks who originated 
the editor/processor software 
were the bright ones. The pro- 
cessor permits even a novice to 
do versatile formatting after on- 
ly a couple of sessions. For ex- 
ample, the header and footer 
macros alone are worth the 
price of the software. Then 
when you throw in features 
such as the editing commands, 
the other commands from 
TOUCHUP and the ease of writ- 
ing made possible with the sys- 
tem, the software is enhanced. 

One feature was missing in 
the original version of TOUCH- 
UP: the back-space command. 


Naturally, if you’re going to un- 
derline a word or section of 
text, the system needs to be 
able to respond to a back-space 
command. Percom’s software 
consultant, Jim Stutsman, fixed 
it for me by providing a soft- 
ware patch assigning a special 
character to the back-space 
function to be recognized by 
the COPE-1030. 

This feature cost me $25, 
since it had to be developed 
from scratch. However, it should 
be available to future users at a 
nominal cost. That was the last 
detail as far as I was concerned. 
As it now functions, the word- 
processing system is extremely 
flexible. 


That essentially covers the 
entire word-processing system. 
I haven’t dwelt on costs since 
prices on the things I’ve dis- 
cussed are usually advertised 
in Microcomputing. Also, the 
final price that you will end up 
paying for your system will de- 
pend on how you have it config- 
ured. 

For example, if you use the 
SWTP CT-64 terminal, your sys- 
tem cost will be different than 
mine, since I have the ADM-3A. 
Also, if you already have the 
SWTP disk system or the one 
from Smoke Signal Broadcast- 
ing, then your costs will be dif- 
ferent and your approach to fi- 
nal system hookup will change. 


The point is that there is a lot 
of room for variation. What I’ve 
outlined here is a total, inte- 
grated system that works su- 
perbly to give the best possible 
performance with the least fuss 
at the lowest price. I’ve used it 
for about six months now and 
have no complaints. To me, the 
acid test comes with your an- 
swer to this question: “Know- 
ing what you do now, if you had 
it to do over again, what would 
you do?” My answer to that 
question is that I wouldn’t 
change a thing. 

So, if word processing is your 
bag, take some of the ideas out- 
lined here and do it the easy 
way.B 


Limited by BASIC’s logical structure? 

Now available a 
Structured BASIC Pre-Compiler 

SBASIC 

SBASIC supports 5 types of loop structures, 
3 logical test structures, a case structure, and 
procedures. Written in Microsoft Disk 
BASIC, it produces Microsoft Disk BASIC 
compatible code. CP/M® compatible source 
micro disk $50, source listing $35, manual 
$10. TRS-80 version now available. 

*CP/M is a registered trademark of Digital Research 

313 Meadow Lane 
Hastings, Michigan 49058 
(616) 945-5334 

(Dealer inquiries invited ) ^ U12 


l— "ENGINEERING ANALYSIS™ 
SOFTWARE 

Cassette based Structural Finite Element Program 
analyzes plane frames, space trusses, and grid (floor 
beam) type structures. Models up to 350 DOF (116 
nodes depending on bandwidth) in a 16K Lll machine. 
Easy data entry with free form input and tabulated out- 
put of global displacements, element forces, and 
nodal reactions. Documentation includes theory, 
description of use and examples. $35. ppd. 

Above program expanded to include Space (3-D) 
Frame $50. ppd. 

Truss Force Program is a method of joints solution of 
common trusses (fink, howe, fan, modified queenpost, 
and scissors) with uniform applied loads and equal 
panel lengths. Short data entry with tabulated output. 
$25 ppd. 

Linear Programming (simplex method) optimizes func- 
tions (max or min) having linear constraints. Examples 
include cost optimization of blends, assembly lines, 
transportation routes, etc. Easy data entry with free 
form input handles up to 30 design variables with 30 
constraints in a 16K Lll machine. $20. ppd. 

All programs listed above come on cassettes with 
documentation, ready to run on 16K Lll TRS-80. North 
Star disk versions will be forthcoming in the near 
future. Custom software development is available. 

Write: Engineering Analysis 
Software Consultants 

P.O.Box 26206 ^ F{ -, 

Fort Worth, Texas 76116 *^ E54 
Phone: (817) 738-6282 or (214) 298-1248 


AAAAAAAAAAAAAAAAAAAAAAAA 

TRS - 80 


INTRODUCTORY SPECIAL 
Double Disk Drive 

w/Case 8- Power Supply 

$71 5.00 S? 

4 Drive Cable $45.00 
2 Drive Cable $35.00 
Diskettes $29.00 Box/10 
Diskettes $39.00* Box/tO 

9k 

Guaranteed 1 Year 

Diskettes + $2.00 ups 
Drives + $5.00 ups 


HARDWARE - 80 

P.O. Box 20194 
Detroit, Ml 48220 ^H46 

MC/VISA 

UUUUUVVVUUUVVUUUUUI/VVVV 


MICROPOLIS 

Generalized Accounting Software 

The GENERAL LEDGER pro- 
vides multiple chart of ac- 
counts capability, user de- 
fined reporting, multi-level 
summarization and many 
large mainframe features. 
For additional information 
on the GENERAL LEDGER 
or other accounting soft- 
ware, write to: 

Management Information Specialists 
4823 South 25th Street 
Milwaukee, Wisconsin 53221 

^M121 


CAT-100 GETS 

COLOR! 


Complete on two S-100 boards, 
CAT- 100 is the original 16-color 
imaging system with high 
resolution video frame grabber. 


FREE CATALOG 
request yours today 


Stock. 

72 HR. SHIPMENT 


Video out: 4-bit D/A ^ , , , „ , 

16 levels or 16 colors »l | ' eo m P u,: ' u, l s P ee,J Extendable 32K-bvte 




Dept. 32 595 Matadero Avenue 
Palo Alto. CA 94306 
*^ D6 ° 415/494-6088 



Talked about at NCC 79, the Cover Feature 
of the August 79 CREATIVE COMPUTING, 
highly rated by COMPUTER CASSETTE Mag- 
azine and others, ADVENTURE by Scott 
Adams has rapidly become a classic. Each 
ADVENTURE is a 16K machine language pro- 
gram designed for you, the Armchair Adven- 
turer! See for yourself what everyone is talk- 
ing about by ordering one of our seven differ- 
ent Adventure tapes today from our many 
fine dealers, or order directly from: 

ADVENTURE INTERNATIONAL 
Box 3435, Dept. X 
Longwood, Florida 32750 

(305) 862-6917 ^A102 

Each Adventure, only $14.95, Visa and Mas- 
tercharge accepted, Send For Free Flyer! 
Dealer Inquiries Encouraged 
Available for: 16K TRS-80, 16K SORCERER 
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VIDEO 
TERMINAL 


Now, a completely self-contained video terminal card for less than Si 50.00. 
Requires only an ASCII Keyboard and TV set to become a complete interactive 
terminal for connection to your computers serial 10 port. Two units available, 
common features are: single 5V supply, crystal controlled sync and baud rates 
(to 9600 baud), compuiei and keyboard operated cursor control, parity error 
and control, power on initialisation, forward spaces, line feed, rev. line feeds, 
home, return cursor, and clear to end of line. Power requirements are 5V at 
900ma, output std. IV p-p video and serial TTL level data. 


Features: 

Display 

Characters 

Baud Rates 
Controls 

Price (kit) 


TH3216 

32 characters 
by 16 lines 
2 pages 

Upper case ASCII 

300-9600 

Read to/from 
memory 

$149.95 


TH6416 

64 characters 
by 16 lines 
scrolling 

Upper/lower case 
optional 

110-9600 

Scroll up or 
down 

$189.95 


Above prices include all 1C sockets 
OPTIONS: 

Power supply (mounts on board) . .$14.95 

Video/RF Modulator, VD-1 6.95 

Lower case option (TH6416 only) 14.95 

Assembled, tested units, add 60.00 



"TH 6416 shown above" 


Frequency Counter 

$89.95 KIT 


You've requested it, and now it s here! The CT 50 Fre- 
quency Counter Kit has more features than counters 
selling for twice the price. Measuring frequency is now 
as easy as pushing a button, the CT-50 will automatically 
place the decimal point in all modes, giving you quick, 
reliable readings. Want to use the CT-50 mobile? No 
problem, it runs equally as well on 12 VDC as it does on 
110 VAC. Want super accuracy? The CT-50 uses the 
popular TV color burst freq. of 3.79545 MHz for time base. 
Tap off a color TV with our adapter and get ultra ac- 
curacy— .001 ppm! The CT-50 offers professional quality 
at the unheard of price of $89.95 Order yours today! 



SPECIFICATIONS 


Sensitivity: less than 25MV 
Frequency range 5Hz to 60MHz. typically 65MHz 
Gate time i second. V10 second, with automatic decimal 
point positioning on both direct and prescale 
Display 8 digit red LED .4" height 
Accurac, 2 ppm. 001 ppm with TV time base! 

Input BNC. 1 meg ohm direct. 50 ohm with prescale option 

Power 1 10 VAC 5 watts or 1 2 VDC a.*t Amp 

Size: Approx. 6" x 4" x 2 . high quality aluminum case 


PRICES 

CT-50, 60 MHz Counter Kit $89.95 

CT-50WT, 60 MHz counter, wired and tested $159.95 

CT-600, 600 MHz prescaler option for CT-50, add. . $29.95 


VIDEO TO RF 
MODULATOR 


Convert any TV set to a 
video monitor. Super stable 
circuit is glitch-free, tunable 
over channels 4-6. Runs on 
5-1 5V. Recommended by 
many computer manufactur- 
ers. Std. video input. Com- 
plete kjt, VD-1 S6.95 


741 OP-AMP 
MINI DIP 10/S2.00 


LINEAR 

REGS 

TRANSISTORS 

555 .50 

309K 

.99 

NPN 2 N 3904 type 

10/S1.00 

556 .75 

340K-12 .99 

PNP 2N3906 type 

MPKi DrktAiAr Tah AH\AJ 

10/SI .00 

567 1.49 

7812 

.99 

iNniN rower i au ••uvv 
PNP Power Tab 40W 

3/$1 .00 

324 1.49 

7815 

.99 

FET MPF- 102 type 

3/S2.00 

1458 .49 

78MG 

1.50 

UJT 2N2646 type 

3/S2.00 

380 1.49 

723 

.49 

2N3055 NPN Power 

75 




1C SOCKETS 


RS232/TTL 


8 pin 

low profile 

5/S 1.00 

TTL/RS232 


14 pin low profile 

5/SI. 00 

Converter kit 


16 pin low profile 

5/SI. 00 

1 Complete kit $7.95 

40 pm low profile 

2/SI 00 



_J 

14 pin wire wrap 

3/SI .00 


rsnssi slsslmiiss 

^R8 

Box 4072 K ROCHESTER NY 14610 (716) 271 6487 


Satisfaction guaran 



MINI-KITS 


FM WIRELESS MIKE KIT 

Transmit up to 300’ to any FM 
radio. Sensitive mike input re- 
quires dynamic, crystal or ceram- 
ic mike. Runs on 3 to 9 volts. 

FM-1 $2.95 


TONE DECODER KIT 

A complata Iona decoder on a tingle PC 
Board Features 400 lo 5000 Hz adjustable 
frequency range, voltage regulation 567 1C 
UeefL-l lor touch -’one decoding tone tu-rsl 
detection. FSK demod. signaling, and many 
other uses Use 7 lor 12 Dutton toucntone de- 
coding Runs on 5 to 12 volls 
Complete Kit. TD-1 $4 95 


LED 

BLINKY KIT 

A great attention get- 
ter which alternately 
flashes 2 jumbo LEDs 
Use lor name badges, 
buttons or warning 
type panel lights 
Complete Kit, BL-1 . 




SUPER-SNOOP AMPLIFIER 

A Super -sen SI live amplifier which will pick 
up a pin drop el 15 leal 1 Great lor monitoring 
baby s room or as a general purpose test 
amplifier. Full 2 walls ol output, runs on 6 to 
12 volts, uses any type of mike Requires 8-45 
ohm speaker 

Complete Kit. BN 9 $4 95 


MUSIC LIGHTS KIT 

See music come alive! 3 different lights 
flicker with music or voice. One light for 
lows, one tor the mid-renge and one lor the 
highs Each channel individually adjustable, 
and drives up lo 300 walls Great for parties, 
band music, mle dubs and more 

Kit. ML-1 $7.96 


SIREN KIT 

s upward and downward *«i ch 

i of police siren 200mw audio 0 

pul. runs on 3-9 vohs. uses 8-45 o 

Complete Kit SM-3 $2 96 


POWER SUPPLY KIT 

Complete triple regulated power supply pro- 
vides variable *15 volts el 200ma and +5 
volts al 1 amp 50mv load regulation, good 
fittenng and small size Kit lees transformers 
Requires 6-8V al 1 amp and 18 to 30VCT 
Complete Kit. PS 3LT $6.96 


DON LANCASTER’S 

INCREDIBLE SECRET 
MONEY MACHINE 


A cookbook for creating 
your own computer or 
tech venture. 



rS118 

SYNERGETICS box 1077 -k 

THATCHER, AZ 85552 

( ) Send ISMM's ( ) Check ( ) Visa 

) Send FREE Lancaster Booklist 


Name _ 


Address 

City State Zip. 

Visa — — — 

Exp / Signature 


JM 


GEsl) 


TRS-80 

4K LEVEL II GAME PACKAGES 


Package It I — SPORE ATTACK — You're on Mars and must 
gather rocks. Should you gamble and send a man outside 
the ship today? Will the spores attack? 

GAS GUZZLER— Like Hammurabi, but you own a gas sta- 
tion and must get through a period of gas shortage. 
Package ttl— QUICKDRAW— Which outlaw has the fastest 
reflexes? For 2 players. 

HUMAN CANNONBALL— Shoot the man out of the cannon. 
You select angle &. speed or computer selects one. 

SLOT MACHINE— Odds are modeled after the machines in 
Atlantic City. 

Package ft 3— SPACE MISSION 9— Encounter planets, thermal 
barriers, enemy crafts as you attempt to get through un- 
charted space to your base. 

LANDMINE— Get your troops across a mine field with 50 
visible and 5 invisible mines. 

All games have graphics & are on high quality cassette 
tape. $7. 95/package. All 3 for $10.95. No charge for ship- 
ping. For more details or orders write KEBAR SOFTWARE. 
2501 Dune Drive. Avalon. N.|. 08202. 

K19 

KEBAR SOFTWARE 



2501 Dune Drive, Avalon, N.J. 08202 
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Sf HRS-®® 

BRINGS YOU 


EC®®! 


on tap* for L II 


* GAMES* 

ANIMATED HANGMAN: L II 16K. by L ASHMUN $7.50 

SPACE BATTLE: L II 1 GK ONLY by L4 $14.95 

SPACE BATTLE: (32 K Disk Only) by L4 $19.95 

CYLON RAIDER: L II 16K. by L4 $7.50 

FINAL APPROACH: L I and II 16K. by L4 $10.00 

RACER: L II 16K, by L4 $7.50 

OREGON: L II 16K $7.50 

POKER DICE: L 111 6K $7.50 

SNOOPY MATH: L II 16K $7 50 

ANDROID NIM: L II 1 6K. by 80-US - CLOSE OUT $10.00 

ANDROID NIM with SOUND: L II 16K. by 80-US $14 95 

SNAKE EGGS with SOUND: L II 1 6K. by 80-US $14.95 

ANIMATED GAME of LIFE with SOUND: L II 16K. by 80-US $14 95 

AIRAID: L I or II 4K. by SM.SYS. SOFTWARE $14 95 

BARRICADE: L I or II 4K. by SM.SYS. SOFTWARE $14 95 

MARKET: L II 16K. by G2 $14.95 

* ADVENTURE GAME by SCOTT ADAMS * 

ADVENTURE Series 1 & 2: Disk 32K $24.95 

ADVENTURE Series 3 & 4: Disk 32K $24.95 

All adventure games ere available separately 
16K MORE coming soon. 

AMAZING MAZES: L II 16K. by TSE 
TYCOON: L II 16K. by TSE 
SLALOM: L II 16K. bv TSE 
KAMIKAZE: L II 16K. by TSE 
ROUND the HORN: L II 16K. by TSE 
PORK BARREL: L II 16K. by TSE 
SAFARI: L II 16K. by TSE 

TREASURE HUNT: L I or II 16K. by LANCE MICKLUS 
END ZONE: L II 16K. by TSE 
TAROT: L I or II 16K. by TSE 
WARFARE I: L II 16K. by TSE 
CRIBBAGE: L I or II 16K. by TSE 
CONCENTRATION: L I or II 1 6K. by LANCE MICKLUS 
TIME BOMB: L I or 111 6K. by TSE 
NINE GAMES for CHILDREN: L II 16K. by TSE 
MICRO OPOLY: Level II 16K 
LIBRARY 100: TBS 

LEVEL IV GRAPHICS: L II 16K. by L. ASHMUf^$l 
The ONLY way to write programs using GRAPHICS. It s a 1 
allows you to turn you keyboard into a GRAPHICS KEYBOARD. N< 
required to run this program!' Not compatable with DISK BASK 

L 4 "DISK” GRAPHICS; 16K-48K. by L ASHMUN $19.95 

Same as cassette version but this one is compatable with DISK BASIC only (TRS-DOS or NEW- 
D0S| 

LEVEL 3 BASIC from G2: L II 16K. by MICRO SOFT $49 95 

SYSTEM. 

RSM-2: L II 16K. by SM.SYS. SOFTWARE 
RSM-2D: DISK ONLY 16K-48K 
LENDOS: DISK ONLY, by LENCO EQUIPMENT CO. 

KVP-232: L II 16K. by LANCE MICKLUS 
DCV-1 L II 16K. by SM.SYS. SOFTWARE 
AUTOK/QEDIT: L II 16K. by DISCOVERY BAY SOFTWARE 
AUTOK/QEDIT SK: L II 16K. by DISCOVERY BAY SOFTWARE 
UTILITY DISK: Disk only, by L4 
REMODEL: L II 16K48K. by RACET COMPUTES 
PROLOAD: L II 16K-48K. by RACET COMPUTES 
GSF: L II 16K-48K. by RACET COMPUTES 
DOSORT: Disk 2 Drive Mm., by RACET COMPUTES 
INFINITE BASIC: by RACET COMPUTES 


LEVEL I RELOCATED: L II 16K, by APPARAT. INC. $15.00 

TRS-80 FORTRAN: Disk 2 Drive min., by MICRO-SOFT $150.00 

MMSFORTH: L II 16K. by MMS $45.00 

MMSFORTH DISK: DISK ONLY, by MMS $55 00 

CP/M: Operating system for the TRS-80 $139.00 

C BASIC: Compiler Basic that works under CP/M $89.00 

** MANUALS for either of the above - each $1 7 00 

Credit given on purchace of systems 

* BUSINESS * 

GENERAL LEDGER: AR/AP 32K. Disk only • 3 Drives min. $350.00 

A complete computerized* General Ledger System. It performs most of the tasks normally 
associated with computerized versions of General Ledger. 

Transcribed to TRS-80 DISK BASIC BY SMALL BUSINESS 

SYSTEMS GROUP. 

PAYROLL: 32K, Disk only - 2 Drives mm. $130.00 

A complete PAYROLL package tested for five years in many environments on WANG systems. 


Transcribed for the TRS-80. Package consists of 28 
perform all necessary payroll tasks. 

ELECTRIC PENCIL: L II 16K, by MICHAEL SHRAYER 

ELECTRIC PENCIL DISK: by MICHAEL SHRAYER 

* EDUCATIONAL * 

TOUCH TYPING I: L II 4K. by L ASHMUN 

For beginning typists. Helps you to learn the Keyboard 


programs that 




School tested. With 


OPERATING SYSTEMS* 

NEWDOS: Disk only, by APPARAT. INC. 
NEWDOS +: Disk only, by APARAT, INC. 


$2695 
$29 95 
$29 95 
$24 95 
$9 95 
$1495 
$19.95 
$34 95 
$24 95 
34 95 
$24.95 
$34 95 
$49 95 

$49 95 
$99 00 


TOUCH TYPING II: L I! 1 6K. by L ASHMUN 
^wj^ different typing drills - timed and untimed - using randoi 
improve your typing skills With graphics. 

Both Typing programs on one tape 

* els SUPER MATH SERI 

els Super Add L II 16K 

addition and multi, packages ever offered. Teacher written 
indentation. Over 25 different lesson courses in each program. 

ir-Add": For ages five to adult $24 95 

"els Super Mult": For ages eight to adult $24.95 

ADDED BONUS!! 

You can add a 4K game (Of your own) to either of the above programs fora 'reward system of 
learning. 

* DISK DRIVES * 

40 TRACK capability 5% inch Disk Drives. Software available to use full $325.00 

40 tracks. 

Same as above with power supply & case $399.00 

DRIVE 0: (first drive) w/4 Drive able & DOS Manual. DOS not provided $435.00 

(Available at RADIO SHACK) 

DUAL DISK DRIVES: m single case w/power supply. Call for availability and price 

2-DISK DRIVE CABLE $35 00 

4-DISK DRIVE CABLE S45 00 


SINGLE DRIVE POWER SUPPLY ft CASE 
DUAL DRIVE POWER SUPPLY ft CASE 
DOUBLE HEADED DRIVES coming soon 

* PRINTERS * 

CENTRONICS- PI 

CENTRONICS-779-2 (Tractor Feed) 60-110 cps 


CENTRONICS- 702 (Tractor Feed) 1 20 cps Call for LOW price 

CENTRONICS- 703 (Tractor Feed) 180 cps Call for LOW price 

CENTRO N ICS-730 (Pin/ Friction Feed) 50 cps. (Same as RADIO SHACKS NEW $895 00 

NEW PRINTER II) 

HEATHKIT H14 (Assembled with CENTRONICS-PARALLEL interface). $895 00 

1 65 cps, pin feed. 

ANADEX DP 8000 995 00 


* MISC. HARDWARE * 

TRS232: Serial Printer interface w/Software. Operates off of cassette port 

ISO-2: Isolates your equipment from POWER LINE SURGES and SPIKES. Two 
banks of 3 outlets each. 15amp/1875w. total max. load. 

AC Line cord Supresser/Filter: 1 outlet 8amp/1000w 

MUFFIN FANS: Keep your equipment cool. 

AC POWER STRIPS; 6 outlet 
34 PIN CONNECTORS 

34 PIN CONNECTORS: wIPsTeet of Ribbon Cable 

AMPHENOL CONNECTOR 36 PIN 



$49 00 
$49 00 

$2400 
$15 00 
$16 95 
$5 00 
$7 00 


(Centronics Printer Connects) 




RIBBON CABLE 34 CONNECTOR:, by the footor by the yard 


CENTRONICS-PRINTER CABLES 
ANADEX PRINTER CABLES 


List $1 3 00-0 UR PRICE $10 00 


w 


$100 00 
Call for price 


(List $499 00) SPECIAL $375 00 
SPECIAL $1095 00 


* STORAGE MEDIA * 

* DISKETTES * 

DYSCAN box/5 

NATIONAL BRAND Special offer (Limited Supply) box/10 
VERBATIM box/10 

BASF box/10 

WABASH box/10 

HARDSHELL LIBRARY BOXES for DISKETTS 
LEVEL IV 3 Ring Binders w/5 double disk sleeves 
LEVEL IV 3 Ring Binders w/o sieves 
DISK SLEEVES for 3 Ring Binder 

* CASSETTES * 

RADIO SHACK CERTIFIED 
DATA TAPES 

* BOOKS ft MAGAZINES of INTEREST * 

SOFTSIDE 
PROG 80 
80-US 

We carry ALL back issues that are in print. 

SYSTEM EXTENTION 
BASIC HANDBOOK 
OSBORNE AR/AP 
OSBORNE PAYROLL 
OSBORNE GENERAL LEDGER 


Call for price 
Complete $35.00 
Complete $35 00 


$26 00 
$32 00 
$40 00 
$45 00 
$60 00 

$5 00 
$9 95 
$5 00 

$1 25 each or 5 for $5 00 


(List $3 49) $3 00 
$1 00 


$1 50 
$3 00 
$3 00 


$3 00 
$14 95 
$14 95 
$14 95 
$14 95 


FOR MORE INFORMATION WRITE FOR OUR FALL CATILOG. 

IT’S FREE 


We will ship MOST ANY ITEM, C.O.D. Except 
Printers!! Printers Must Be Pre-Paid. 

Any C.O.D. Order Shipping & Handling EXTRA 


is L19 


LEVEL IV PRODUCTS, INC. 

32238 Schoolcraft. Suite F-4 •Livonia, Michigan 48154 

( 313 ) 525-6200 

ALL SOFTWARE 10% OFF THIS MONTH 






Wire-Wrap Pin Locating 
for High-Density Boards 


Identify sockets and pins — even after a marathon of wire-wrapping. 



John M. Franke 

1006 Westmoreland Ave. 

Apt. 225 

Norfolk VA 23508 

Norman V. Cohen 
7808 Sheryl Dr. 

Norfolk VA 23505 

A s anyone who has at- 
tempted construction of a 
microprocessor or other large- 
scale digital project knows, 
wire-wrapping has tremendous 
advantages over conventional 
wiring techniques. The ease of 
modification and correction of 
mistakes is a distinct advan- 


tage. However, after you wire- 
wrap for an hour or more it 
becomes nearly impossible to 
tell which pin is which, much 
less which socket is which. 

With high-density boards as 
shown in Photo 1, it is not easy 
to find the right socket, and the 
pin rows can be mistakenly in- 
terchanged, pin 1 being mis- 
taken for pin 16. Photo 2 il- 
lustrates a solution we have 
adopted which eliminates the 
problem. Short pieces of in- 
sulated tubing, 15 to 25 mm 
long, are slipped over pin 1 of 
each socket. Now it is both 
easy to locate each socket and 



Photo 3. Typical completed high-density board. 
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determine the pin orientation. 

The technique was so suc- 
cessful that .other applications 
became apparent. Photo 3 
shows a completed wire-wrap 
board to which we needed to 
add or change three wires. 
Longer pieces of tubing were 
routed from each wire’s source 
to its corresponding destina- 
tion. Then with wire in hand, we 
lifted the source end of the 
tubing and wrapped the wire to 
the pin. The wires were then 
routed to their respective 
destination pins, where the 
tubing was removed and the 
connection completed. 

The tubing is easy to see and 
prevents confusion, as shown 


in Photo 4. Another application 
is to mark and isolate test 
points by placing short pieces 
of the tubing on the pin or pins 
immediately adjacent to the pin 
you want to monitor. This 
serves two functions. First, the 
test point is now easy to find, 
and, second, the adjacent pin 
or pins are insulated, per- 
mitting a clip lead to be con- 
nected to the test point without 
shorting to the other pins. 

These simple applications of 
tubing make wire-wrapping 
projects quicker, and fewer er- 
rors are made. The technique 
also reduces eyestrain, permit- 
ting longer periods of con- 
tinuous work. ■ 




TRS-80 

SPEEDUP MOD 


REVERSE VIDEO 


Install a Speedup Board 
and run your Level II TRS-80 50% faster. Simple 
“Out” statement changes between normal and 
faster 2.66 mhz operation. No switches to install- 
no program crashes. 

ASSEMBLED $24.95 Kit $18.95 


REVERSE VIDEO without switches 

or software. It provides black characters and 
graphics on a white screen for a crisper presen* 
tation. Change between normal and reverse by 
simultaneously pressing a combination of three 
keys on the keyboard. 

ASSEMBLED $11.95 -ass 

California residents add 6% sales tax 
Orders shipped within 48 hours after receipt 

Bill Archbold Electronics 

Dept KB, P.O. Box 7123, Sacramento, CA 95826 
(916) 362-3627 



c-io SHORT so ft. 
CASSETTES 



Qty. Price 
1 $1.00 
10 $0.75 
50 $0.65 


Premium tape and cassettes acclaimed 
by thousands of repeat order microcom- 
puter users. Price includes labels, cas- 
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (408) 
735-8832. 


MICROSETTE CO. 
777 Palomar Avenue 
Sunnyvale, CA 94086 






DO YOU OWN 
A PERSONAL COMPUTER? 

a PET? an APPLE II? a VIP? 
a Studio II? a Sorcerer? 

If so, then you need the ARESCO newsletter specifically 
dedicated to YOUR personal computer system. One of the 
ARESCO newsletters is tailored to meet your computer's con- 
figuration — for $15.00 you can find out what's new with the rest of 
the folks who purchased machines just like yours. Your $15.00 
buys all ten issues of the current volume of one newsletter - you 
won't miss a single issue! 

Just tell us which computer you own or which newsletter you 
need: 

*The PAPER - for the Commodore PET" 

•The RAINBOW -for the APPLE II" 

•The SOURCE -for the Exidy SORCERER"" 

•The VIPER -for the RCA VIP" 

•The STUDIO TUTOR -for the RCA Studio II" 

Send an SASE for further information or send $15 (cash, check. MC/VISA) 
and get your subscription started at once. Non-USA subscribers add $10.00 
lor airmail postage Stud j Q Tutor (1Q 0Q) 

APIFMA BOX 1142 

ARESCO Columbia MD 21044 

301-730-5186 






PET PERIPHERALS 

(FOR OTHER IEEE 488 BUS COMPUTERS, TOO) 

NEW - RS-232 INTERFACE: $229 

The TNW-2000 Bidirectional Serial Interface allows 
keyboard input as well as printer output. The unit 
provides selectable automatic PET/ASCII character 
conversion, “throttled” output, baud rate adjustable 
from 1 1 0 to 9600 bits per second. $229 price includes 
power supply, cabinet. PET/IEEE cable, built-in female 
EIA connector, full documentation. (For software 
controllable RS-232 control lines, and multiple RS-232 
devices. TNW offers the TNW-232D Serial Interface. 
Price is $369, includes power supply, cabinet. PET 
cable, full documentation.) 

MODEM 

The TNW488/1 03 Low Speed Modem is Bell 103 
compatible, provides auto originate/answer/dial capa- 
bilities. 75 to 600 bits per second. Interfaces to phone 
system via DAA. Price of $389 includes power supply, 
cabinet, cable to PET, full documentation, and software. 


Corporation 

Ask your dealer or contact — 
TNW Corporation • (714) 225-1040 
5924 Quiet Slope Drive • San Diego, CA 92120 



tS M67 


CASSETTE 

DUPLICATION 


TRS-80 (I & II), PET, APPLE, KIM, ATARI 

Quality software duplication is more 
than copying cassettes. Microsette du- 
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin- 
ished products are of consistent quality, 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti- 
ties. Call (408) 735-8832 for details. 



MICROSETTE CO. 
777 P^lomar Avenue 
Sunnyvale, CA 94086 
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Introducing 



jjjlZJ+SSBO 


CDiTIPUTeR SHOPPSiR 

The Nationwide Marketplace for Computer Equipment 


COMPUTER SHOPPER, the first complete publication listing 
business, commercial and personal computer equipment is com- 
ing this fall with the type of information you can use every month. 

Designed after extensive research into the needs and wants of 
Americas computer buyers and sellers, COMPUTER SHOPPER 
will be THE place to buy or sell any computer equipment whether 
it be Mini, Micro, or Peripheral and Software. 

EACH ISSUE OF COMPUTER SHOPPER OFFERS YOU: 


Patch Publications is backed by nine years of specialty adver- 
tising experience, modem in-house production facilities and an 
experienced production team. Like its leading photographic 
shopper, Patch has designed COMPUTER SHOPPER to be easily 
affordable for individuals by supporting the bulk of production 
costs through display advertising. This means the small user can 
get his buy, sell or want-to-find message into the nationwide 
market for a most reasonable cost - 10 cents a word. 


• Ads from individuals, brokers and manufacturers, nationwide 

• Ads which are categorized so you can find them immediately 

• Large 11 x 14” easy-to-read format 

• Low classified ad rates - 10C a word 

• Short turn-around advertising time — your copy is in print in 
10 days 

• Free ad typesetting 

• Nationwide circulation guaranteed 

COMPUTER SHOPPER is one of the growing family of Patch 
Publications, a proven specialist in reader service advertising, 
including SHUTTERBUG ADS, it’s flagship photographic 
publication. 


LIST OF CATEGORIES IN COMPUTER SHOPPER 


Mini Computers 

Burroughs Systems 
Data General Systems For Sale 
Data General Systems Wanted 
Data General, Software, Parts, 
Peripheral 
Datapoint Systems 

Datapoint Software, Parts, Peripheral 

DEC Systems For Sale 

DEC Systems Wanted 

DEC Software, Parts, Peripheral 

IBM Systems For Sale 

IBM Systems Wanted 

NCR Systems 

NCR, Software, Parts, Peripheral 
Misc. Minicomputers (Hardware & 
Software) 

Micro Computers 

Apple Computers For Sale 
Apple Computers Wanted 
Apple, Software, Peripheral 
Northstar Computers 


Northstar, Software, Peripheral 
Ohio Scientific 

Ohio Scientifc, Software Peripheral 
PET Computers 
PET Software, Peripheral 
TRS-80 Computers For Sale 
TRS-80 Computers Wanted 
TRS-80, Software, Peripheral 
Misc. Microcomputers 
Misc. Microcomputer Software, 
Peripheral 

Peripheral & Misc. Equipment 

Card Readers 
Disc Drives 
Line Printers 

Punched Card Equipment 

Tape Drives 

Crt's 

Misc. Equipment 
Misc. Large Systems 
Misc. Software 

Misc. Accessories & Supplies 


To show you how successful this type of ad can be, included 
with your charter subscription is a complementary classified ad for 
you to sell your used computer equipment, or to find the 
components you want. Just select the correct classification from 
the list at left and write it and your ad on a separate piece of 
paper and return it with your subscription coupon. 

So you won’t miss that first (collectible) issue of COMPUTER 
SHOPPER, send the coupon below along with your ad today! If 
you are not completely happy with your subscription you may 
cancel anytime and receive a full refund for any remaining issues. 

COMPUTER SHOPPER, P.O. Box F, Titusville, FL 32780 
^ P78 305-269-32 11,8 a.m. - 5 p.m. EST 


j Special Charter Subscription Offer — j 
Save 50% 

, □ Yes, I want to become a charter subscriber of COMPUTER i 

SHOPPER, the nationwide computer marketplace. Enter my 
I Charter Subscription for the half price rate of $5.00 for 1 year 
| (12 issues). If I’m not totally satisfied with my first issue, I can | 
| have a full refund and I keep the first issue FREE. 

Name 

| Address | 

City State Zip 

■ □ Payment Enclosed □ Master Charge □ VISA ! 

| Card # | 

I Interbank # (MC) Exp. Date I 

■ □ I have enclosed my complementary classified ad 

I □ I’d like to run my ad later. Please send me a Certificate 
I Mail to: COMPUTER SHOPPER, P.O. BOX F, 

| TITUSVILLE, FL 32780 or call 305-269-3211 I 
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IBM SELECTRIC I/O PRINTER. 



TRS-80® + APPLE 

DIRECT INTERFACE 


$695.00 

• Cleaned and Functionally 

Checked IBM I/O Terminal 

• ASC II-RS232, Parallel 

• Service and Parts Manuals 

• Immediate Delivery 

• Heavy Duty Packing $25.00 

• Shipping Collect 

• Cashier Check, Money Order 



m 

^M107 


McClain & Associates, Inc. 
5104 E. 65th Street 
Indianapolis, Indiana 46220 
(317) 842-0526 


RADIO SHACK TRS-80 HEATH H-8 

JOGATHON 80/8 


THE PROGRAM FOR 

BIKE-A-THONS •SWIM-A-THONS* JOG-A-THONS 


PROVEN PROGRAM DOUBLES JOGATHON RECEIPTS 

Computer billing used in conjunction with Jogathon fund raising 
events has a proven record of doubling donation yields over the 
usual door to door collection methods. In a recent California 
Jogathon, 83% of pledges were collected using the Jogathon 
80/8 system compared to the usual 40 to 45% hand collected by 
the participants. 

USER GROUPS RECOGNIZE NEED/POTENTIAL 

Organizations conducting Jogathons recognize the advantages 
of computer billing and are routinely paying from 20 to 30% of 
gross receipts for this service. Now it's your turn!!! You can use 
your computer to offer this needed and profitable service and do 
it while offering a superior product at lower cost. 

TRS-80 OR H-8 WILL HANDLE 10,000 PLEDGES 
The Jogathon 80/8 system operating with a Heath H-8 w/dual 
disks and 40K memory or the TRS-80 w/dual disks and 32K 
memory is designed to handle up to 10,000 pledgers and 500 
runners. Multiple participating organizations with separate bill- 
ing and pledge sharing is supported. 

DESIGNED FOR WIDE RANGE OF PRINTERS 

Printed outputs from Jogathon 80/8 include bills, detailed re- 
ports, pledger and jogger alpha-sorted listings, and summary 
reports for monitoring and allocation of proceeds. Printer sub- 
routines are written and documented for quick adaptability to 
any printer capable of 132 column output. 

PROFIT FROM YOUR FIRST JOGATHON 

Gross receipts from your first Jogathon contract assuming 100 
joggers, 25 pledgers per jogger, $5.00 average pledge, 80% col- 
lection and 16% for you equals $1600.00. All expenses should 
be less than half of that, including the cost of the program. Write 
for further information and start lining up next year’s contracts. 

• Jogathon 80/8 Program (on Disk) 

With manuals and forms $229.00 

• Manuals/forms (w/o listing) $20.00 
(deductible on program purchase) 

• Program description and info FREE 

/jVPITXx 3667 Montalvo Way 
/mKIhKAX Santa Barbara, CA 93105 
SYSTEMS/ Tel (805)682-1270 



DELTRONIKS 


1. EMM 4200A, 4K Static RAMs, Ceramic 

A local memory boards manufacturer 
closed. We bought the new memory 
boards and took these 4200A static RAMs 
out. They are tested and 90-day 
guaranteed 100% good. 

Prime tested 4200A 4K RAMs $5.50 ea., 
32/$ 1 60.00, 300 pieces or more $4.50 
ea. 

2. Static RAMs MK4I04 4KX I (350 nS) 

Ltd. Qty $4.00 ea. 

3. Power SCR’s (GEC50A) 100 volt @110 

amps $6.95 ea. 

4. Squirrel Cage Fans (Howard). $7.00 ea. 

5. Power Diode 1 N 1 202 A, 200 volt @ 1 2 

amp 4 for $ 1 .00 

6. LM 323 5 Volt 3 amps, voltage regu- 
lator 4.95 each or 10/45.00. 

7. Super Saver, Micro PD4 1 I , Ceramic 4I< 

x 1 dynamic RAMs 8 for $ 1 0.OO. 



DELTRONIKS 


PO BOX 29363 - D28 
ATLANTA, GA 30359 



CFR ASSOCIATES' 


USED PRINTER BARGAINS!! 


• Diablo • Centronics 

Supplies Limited!! 

Call Us NOW to Reserve Your Printer!! 


'The Best of the Bunch” 



• Modified SELECTRIC* I/O Printers 

2 models available: "A" is almost fully useable 
as a stand-alone typewriter printer* , while B" 
has servo-driven carrier & platen (X&Y) for 
BIDIRECTIONAL capability Both models 
use solenoid to activate mechanisms and all 

circuitry is brought out to a connector on a 6' -- j«wu.t., h » . 

cable. Used, removed from equip. Sold ‘AS- W MM 

IS', good condition. 3m 1^ 

Model A' ‘389.00 3 

Model "B" ‘359.00 K I 

Complete Data Package isp«crfy whicm...Only *8.00 i / 

‘Needs >26VDC to actuate solenoids <*h.n i*t> sic > aifc/ 

• Centronics Dot Matrix Printers 

The "workhorse of the Industry" Over 100 
w A characters/second' Interfaces with the 
• ^M "Radio Shack" TRS-80 cable too! 

Model 101: tested & fund I *550.00 

m Model 101: as-is" >395.00 

9 M Model 102A: tested & fund i >980.00 

m Model 102 A: as-,*' ‘420.00 

m ‘As-is machines are whole but do not include 
~ print heads 

• Diablo 1355-WP Daisy’ Printers & 

Serial or parallel inputs. Used on Zerox 
word processors — takes metal "Daisy"" 

wheel Some " centronics-type"' I/O configs. — W 

Includes all Diablo PC cards, mainframe, 
printer, power supply, case, conn . and data 

Call for prices and availability. 

• Modular DC to DC Converters (2 inches' square) 

♦ 15 Volts In * 15 Volts Out 100 mA . 

♦5 Volts In ♦ 12 Volts & -5 Volts Out AL L v *19.00 

♦ 12 Volts In »5 Volts Out @1.5 Amps oHV;.. Each 

• Center-Zero Analog Panel Meter 

5 ."■ wide by 4V.” high. F.S =50-0-50 uA Log. linear MIRRORED SCALE 
BRAND NEW ‘14.95 

• Flexible 3-Wire Line Cords 

120 Volt standard power cords, six feet in length, brand new. removed 
from unused equipment. 3 prongs Only 99Cea.:4/*3.00 

• Hybrid Active Filter Special!!! 

AF-100 state variable filter with HP, BP, LP A NOTCH outputs Operates 
from *15 VDC Range DC to 10 kHz. Identical to Nat l AF-100-ICJ. Makes 
simple, low disto sinewave oscillator or filter Only ‘4.95 

PLUS OUR LINE OF LOW COST ANALOG BARGAINS 

So write for our LATEST FLYER and get on our Mailing List! 




Associates, Inc. 

Newton, N.H. 03858 


(603)382-5179 ^C160 

•MC. VISA, & C O.D. Accepted • Phone Orders Are Welcome 
• Prices May Not Include Shipping & Handling 



*>N15 

By Netronics 


ASCII/BAUDOT 
STAND ALONE 


Computer ™|§ 95 
Terminal 1W 


The Netronics ASCII/BAUDOT Computer Terminal Kit is a 
microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
either a 6Aor 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no I/O mapping and 
includes Ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII/BAUDOT 
to serial conversion and serial to video processing— fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set "(using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Output: 1.5 P/Pinto 75 ohm (EIA RS-170) • Baud Rate: 
110 and 300 ASCII • Outputs: RS232-C or 20 ma. current loop 
• ASCII Character Set: 128 printable characters— 


a8T5t8vxi»vfIi+ofloi« oaf -^ll^ 
‘■•Itt'Ot+.-./OlTMSeTe* ;<=>? 
MBCDEFWIJWJICN^^ 

' abcdef 9ki ikl«ftONrstuwx^z<l!hi 


BAUDOT Character Set: A BCDEFGHIJKLMNO PQ 
RSTUVWXYZ-?:*3$#()., 9014 157; 2/68* 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X - Y cursor addressing • 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete • Monitor Operation: 50 or 60Hz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 


, To Order From Connecticut Or For Technical M 
Assistance, Etc. Call (203) 354-9375 ■ 


I Netronics R&D Ltd., Dept. PE-11 
333 Litchfield Road, New Milford, 

| Please send the items checked below— 

I D Netronics Stand Alone ASCII Keyboard/Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. 

I D Deluxe Steel Cabinet for Netronics Keyboard/Termi- 
nal In Blue/Black Finish, $19.95 plus $2.50 postage 

I and handling. 

□ Video Display Board Kit alone (less keyboard), $89.95 

I plus $3 postage & handling. 

□ 12” Video Monitor (10 MHz bandwidth) fully assem- 

I bled and tested, $139.95 plus $5 postage and handling. 
□ RF Modulator Kit (to use your TV set for a monitor), 

I $8. 95 postpaid. 

□ 5 amp Power Supply Kit In Deluxe Steel Cabinet 

I (± 8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. 

I Total Enclosed (Conn. res. add sales tax) $ 

By- 

I D Personal Check □ Cashiers Check/Money Order 
□ Visa □ Master Charge (Bank # ) 


| Acct. # _ 
. Signature. 

I Print 
| Name 


_Exp. Date 


I 


City_ 

State 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

... I 

%m mm wtm □ Send Me More Information wmm J 


_Zip 


i/ 0 Reader Service — see page 227 
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Soroc 120 

. $790 

Soroc 140 

$1260 

Hazeltine 1400 

. $685 

Hazel tine 1410 

. $780 

Hazeltine 1500 

. $999 

Intertube 

. $764 

Perkins- Elmer /Ban tan . 

. $775 



Comprint 912 $529 

Heath WH-14 $749 

Centronics779 $995 

Dec LA36 $1345 

Nec 5510 $2455 

Qume Sprints/45. . . . $2999 
TI 810 $1650 



24 HR. ORDER SERVICE 
Ph (219) 293-4316 Mon-Sat 

tuo CBsr HJCJia 

P.O. Box 621 
Bristol, IN 46507 


HANDLING: Terminals add 37 for 

shipping or freight collect 
TO ORDER Send certified check or 
M.O. For personal or 
business allow 2 weeks 

INDIANA RESIDENTS: add 47< 


25 START-AT-HOME 
COMPUTER BUSINESSES 

In "Low Capital, Startup 
Computer Businesses" 

CONSULTING • PROGRAMMING • MICRO COMPUTER 
OPPORTUNITIES • SOFTWARE PACKAGES • FREELANCE 
WRITING • SEMINARS • TAPE/DISC CLEANING • FIELD 
SERVICE • SYSTEMS HOUSES • LEASING • SUPPLIES • 
PUBLISHING • HARDWARE DISTRIBUTORS • SALES 
AGENCIES • USED COMPUTERS • FINDER’S FEES • 
SCRAP COMPONENTS • AND MORE . . . 

Plus — ideas on moonlighting, going 
full-time, image building, revenue 
building, bidding, contracts, marketing, 
professionalism, and more. No career 
tool like it. Order now — if not completely 
satisfied, return within 30 days for full 
immediate refund. 

• 8V6 x 11 ringbound • 156 pp. • $20.00 
Phone Orders 901-761-9090 


DATASEARCH 

incorporated 

4954 William Arnold Road, Dept. A, Memphis, TN 38117 
Rush my copy of "Low Capital Startup Computer Businesses" at $20. 

NAME/COMPANY 

ADDRESS 

CITY/STATE/ZIP 

□ Check Enclosed □ VISA □ Master Charge 
# Exp. Date 



SPECIAL OFFER: Buy the Kit (uppercase alpha- 
numeric option included) & get the Book at 1/2 price. 

mUi ELECTRONICS. DEPT K , 1020 W. WILSHIRE BLVD. . OKLAHOMA CITY. OK 73116 

i I’m Sold, PLEASE RUSH ( 3 SEND FREE CATALOG 

( 3 TVT-6 5/g Kit & Cheap Video Cookbook $42.95 
C 3 TVT -6 5/8 Kit only (book required for assembly3 -$39.95 

name:. 

address: 

j city: state: zip: 

! ElfCTRONICS, DFPT. 11K. 1020 WILSHIRE BLVD.. OKLAHOMA CITY. OK 73116 



Don Lancaster 's "Cheap Video”concept allows almost 
unlimited options, including: 

* Scrolling- Full performance cursor. 

* Line/Character formats of 16/32, 24/80, 32/64 

or almost anything. 

* Graphics-up to 256 X 256 B&W; 96 X 128 COLOR 

(requires low-cost option modules ) 

* Works with 6502 , 6800 and other micros. 


theULTIMATE in 


CHEAP VIDEO 


BOOK & KIT 
ONLY $42.95 


ALL NEU 


TEXAS INSTRUMENT COMP 
TI 99-4 COMPUTER 
TI 810 BASIC PRINTER 
TI 820 BASIC PRINTER 
TI SOFTWARE 
CENTRONICS PRINTERS 
779-2 TRAC. FD 
779-1 FRIC.FD 
730-1 NEW PRNTR 
730-3 

MICRO PI $390. MICRO SI 
COMMODORE BUSINESS MACHINES 
PET 2001-8K 
PET 2001 - 1 6N , B 
PET 2001 -32N , B 
PET 2040 DUAL FLOPPY 
PET 2022 TRAC. FD PRINTER 
PET 2023 FRIC.FD PRINTER 


$ 995. 

NORTH STAR COMPUTERS 
BIG $$ SAVINGS 


$1590. 

INTERTEC SUPERBRAIN 


$1990. 

THE HONOR GRADUATE COMPUTER 

$2990 

SSAVE 

DISPLAY TERMINALS 



INTERTUBE II 

$775 

$949. 

HAZELTINE 1400 

$690. 

$890. 

1410 

$785 

$799. 

1 500 

$950. 

$849. 

1 51 0 

$1149. 

$475. 

COMPRINT PINTERS 



COMPRINT 912 PAR 

$449. 

$675. 

COMPRINT 912 SER 

$499. 


* $859 . 
$1090. 
$1090 
$849. 
$749. 


MULTI-BUSINESS COMPUTER SYSTEMS 
28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 
<203) 342-2747 


■■■■I 1 

r 

VISA 

v* M33 I 

■■■■ 
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“Old” PET Owners: 


The Sasic Switch™ allows you switch selectable use ot 
"Old" and "Retrofit" ROM sets. Insert both sets in a small 
case that sits beside your PET. Slip the wiring harness into 
your original ROM sockets. Flip The Basic Switch to select 
a ROM set, your PET does an automatic reset and you're 
up and running. Model 15 adds a zero insertion force 15th 
socket for ROMs like the BASIC Programmer's Toolkit. And 
you save the cost of the $25.00 board. The Model 15 al- 
lows switch selection of 2716 (2K) or 2732 (4K) type ROMs 
for the 15th socket. Order The Basic Switch with ROM Re- 
trofit installed and save $5.00. 

Ordering Information: "Old" PETs shipped with 24 or 28 
pin ROMs. Specify which you need at time of order. Toolkits 
available for "Old" ROMs and "Retrofitted" ROMs. Master- 
charge and Visa accepted. N.C. residents add 4% sales 
tax. Add $2.50 shipping /handling per unit. 


The Basic Switch Series + Retrofit 

Model 14-E $64.95 $149.95 

Model 14-D $77.95 $162.95 

Model 15- A $99.95 $184.95 

Model 15-A with installed Retrofit ROMs and one version Toolkit: $229.95 
Model 15-A with installed Retrofit ROMs and both Toolkits: $274.95 

Only Model 15 has additional socket. Note savings on "package" systems. 

Small System Services, Inc. 

900-902 Spring Garden Street 
Greensboro, N.C. 27403 
919-272-4867 ^ S11 

PET is a trademark of Commodore Business Machines. Inc. The Basic Switch is a trademark of 
Small System Services. Inc. The BASIC Programmer's Toolkit is a trademark of Palo Alto ICs. 

A Division of Nestar Systems. Inc. 


TRS— 80 DISCOUNT 


MICROSOFT FORTRAN 

Why waste time and effort programming in 
an inefficient language like basic, when you 
con hove the power and versatility of For- 
tran? Our package, by Microsoft, the ou 
thorts of Level 1 1 Basic for the TRS-80 in 
eludes the compiler, editor, linking loader 
subroutine library, and all documentation 
Everyone Elses Price $99 

Oklahomo Computer Co. Price $89 
SUPERMAIl 

This mochine code program, written and 
designed for the serious businessman, is ut- 
terly unique. Because it is a mochine code 
program, it executes much faster than any 
similar program written in basic. This pro- 
gram will read. sort, and begin to print 
500 names in less than 4 minutesl! Each 
diskette will accomodate up to 500 names, 
addresses and zip codes (only 500 names 
moy be sorted at any one time, however). 
Each entry can have one two-digit "Select 
code" so that you may split your mailing 
list into catagones. All printouts can be ac- 
cording to nome, address, business name 
(or type), city and state, or zip code Up to 
5 select codes may be specified on all print- 
outs. 

We are offering Supermail for only $49.95 


TEXAS INSTRUMENTS PRINTERS 
Tl 810 

★ 150 cps Bi-Directional Impact Printer 

★ Tractor Feed, up to 6 Part Forms 

★ EIA RS-232 Serial, H0-9600 BAUD 
Only $1685 

Tl 820KSR 

★ Same as above, but with keyboard 
Only $1950 

RS-232 Interface for above printers (Allows 
connection to TRS-80) 

Tape Version $39.95 

Disk Version $49.95 

VERBATIM 

A name that spells quolity - and now you 
can save on these high quality diskettes for 
your TRS-80 or Apple Computer 

Diskettes, each $4.00 

Box of 10 with 

Plastic Library Case 35.00 

(Attention Computer Clubs: Write or call 
for special quantity discounts.) 

Call or Write discount prices on 
Radio Shack Model II Computer. 
Educational Discounts Also 
Available. 

DISK DRIVES 

By shugort. MPI, or Micropolis. The Shugart Drive is a direct replacement of the stan- 
dard Radio Shack Drive. The MPI Drive offers about 20% more storage and uses 40 
tracks. The Micropolis Drive uses 77 tracks and offers 190K BYTES of storage copocity. 
Shugart Drive $385 Four Drive Cable $35 

MPI Drive $395 Two Drive Cable $30 

Micropolis Drive $685 

it it it it it LAST MINUTE SPECIAL ★ ★ ★ ★ ★ 

Buy either the Shugart Disk Drive of the MPI Disk Drive for only $425 and receive a 
copy of Microsoft Fortran ABSOLUTELY FREE. Please hurry - Quantities are limited. 




J 


OKLAHOMA 
COMPUTER COMPANY 


Oklahoma Residents add 4% Tax 

Personal Check 
COD 

Money Order 


1 18 South Mill Street 
Pryor, Oklahomo 74361 
(918) 825-4844 


*^016 


TRS-80 is o registered 
trade mark of the 
Tandy Corporation 


6800 DEVELOPMENT SOFTWARE 

An integrated applications development and execution system. 

SDOS 

All devices interrupt-driven including typehead. Provides 
device independent, byte addressable random files. Supports 
any mixture of floppy or hard disk drives up to 2.5 billion bytes. 
Sector read-ahead and buffer pool enhance application perfor- 
mance. Flexible: Currently runs on 7 manufacturers' systems, 
using 10 different drive/controllers, including mini-floppies and 
hard disk. 

BASIC COMPILER 

For speedy business applications. 10 digit BCD; random access 
to variable size records; long variable names; formatted out- 
put; if-then-else; error trapping Field proven for over 2 years. 

EDIT 

A powerful text editor with change, delete, replace commands. 
Automatic display of modification or context changes; macro 
facilities for complex or repetitive editing. 

ASM 

2 pass conditional assembler; 32 character labels; symbol table 
dump and cross-reference; error cross-reference; extensive 
arithmetic and listing control. 

IDB 

Single-step, multiple, real time breakpoints; memory dump; 
multiple display modes. No special hardware needed. 

Over 500 pages of documentation to match this proven soft- 
ware. 


Complete package: $760.00 

Also (not including SDOS) available for SWTP, Exorcisor, SSB 
and MSI DOS. 

Write for free catalogue. Sizable distributor discounts. 



SOFTWARE DYNAMICS 

2111 W. Crescent Avenue, Suite G 
Anaheim, CA 92804 
(714) 635-4760 


FOR TRS-80' OWNERS 




TM 



Programming Amateur’s Letter 

THE “DO-IT-YOURSELF” SOFTWARE NEWSLETTER 
LEVEL II FROM THE BOTTOM UP ... IN PLAIN ENGLISH! 

BUSINESS • PERSONAL • HOBBY 

THERE’S NOTHING ELSE LIKE IT! 

Published monthly . . . $24. per year ... $1 for sample 


□ Here’s my check for $24. Please 
enter my subscription for 1 year. 

Name 

Add ress 


City_ 


State. 


Zip. 


THE MAIL MART 

Dept. K, Box 11102 
San Francisco, CA 94101 


is M88 


Reader Service— see page 227 


Microcomputing, November 1979 1 77 




SYSTEM INCLUDES: 

2 Siemens 8" Disk Drives 

• 1 Cabinet with Fan and Power Supply. 

• 1 Tarbell Floppy Disk Interface, assembled & tested. 

• 1 CP/M* Disk Operating System. 

• 1 Tarbell BASIC. 

• All Cables and Connectors. 

• Complete User Documentation. 

• Fully Factory Assembled and Tested. 

VDS-il Single Density . 

VDS-IID Double 


CP/M is a 


■ 950 OOVLEN PLACE. SUITE B 
CARSON. CA 90746 
(213} 538 4251 *(213) 538-2254 


*^T11 


TRS-80 OWNERS! 

We have a FREE program just for you. IDEA SEEDS? a new concept 
in software from CECDAT. Each month you can receive a FREE program 
for your TRS-80, ready for use and/or customization, for just a self 
addressed-stamped envelope. 

ACT AT ONCE... Send your self addressed-stamped envelope NOW 

before it slips your mind! It could be the best thing you have done 
for your TRS-80 Library. 

FREE IDEA SEEDS*! ONLY FROM CECDAT! ^C128 
CECDAT, Inc. P.O. Box 8963 . Moscow, Idaho 838^3 


The Fastest, Most Cost-Effective North Star 
Business Software Available . . . Period! 


We offer features that no one else has, at any price. For example: 

GENERAL LEDGER 2.4 

* Uses standard double entry accounting methods. 

* Uses our Skip Sequential M file structure for fast posting and 
efficient use of disk space (see May, 1979 KILOBAUD, 
page 16). 

* Direct cursor control for the SOL, SOROC, ADM-3 and 
ADDS-100 video systems. (Standard version for all other 
video systems.) 

* Custom Chart of Accounts with full editing. (A system with 
1 6K of user memory will support over 200 accounts.) 

* Posting by account name, number, OR both. 

* Printer output routines for Income Statement, Balance 
Sheet, Data files and other reports. 

* Can be used by CPA's on a "one-disk-per-client" basis 
(specify CPA version when ordering). 

* All programs are parameter-driven to avoid repetitive inputs. 

* Operator's manual designed for the user with no computer 
experience. 

* A total of 1 8 programs for the ultimate in user flexibility. 

* Price; only $99.95! 

We also have A/R, A/P, Payroll and the most comprehensive 
statistics package available anywhere. All programs use North 
Star Release 4 or 5 DOS and BASIC, single or double density. 
Operator's manuals available for $5.00 (credited towards 
purchase). Please specify video system when ordering. 


ECOSOFT phone 317-253-6828 <^E34 

' — - 0 P.O. Box 68602 Indianapolis. IN 46268 

Pascal/M 9 

DIGITAL MARKETING announces CP/M* compatible Pascal 
Pascal/M brings the language power of Pascal together witf 
the extensive file handling capabilities of CP/M. 

• Pascal/M allows the user to have full access to CP/M 
data files written in other languages (such as BASIC) 
and stored under CP/M. 

• All CP/M utilities are available for managing Pascal 
Programs. 

• All I/O is fully compatible with CP/M file structure. 

• Built-in procedures provide for terminal-independent 
cursor controls. 

• Standard Pascal/M is available for the 8080/85 or 
Z80 CPUs. 

• A special Z80 version takes advantage of the Z80's 
extended instruction set. 

This package includes diskette with P Code Compiler, Interpreter, and 
Runtime Library; Pascal User Manual and Report by Jensen and Wirth; 
and Pascal/M User's Reference Manual. Pascal is available on 5!4" or 
8” diskettes. The cost is $350. For manuals only - $35. • Visa/MC. 

*CP/M is a trademark of Digital Research. 

2670 CHERRY LANE 
WALNUT CREEK, CA 94596 

(415) 938-2880 

D63 


Digital 

Marketing 
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TRS-80 OWNERS 

MINI FLOPPY DISK DRIVES 
$359.00 

Includes MPI drive case and power supply. 

2 Drive cable $25.00 4 Drive cable $35.00 

THE ELECTRIC PHONE II 

Turn your TRS-80 into an automatic phone dialer with this 
ingenius program. Contains all hardware for a 5 minute in- 
stallation. Requires level 2, 1 6k. 

Tape version $1 4.95 Disk version $1 9.95 

REAL TIME GAMES PACKAGE 

By Michael E. Dreiger 
3-D REAL TIME LUNAR LANDER 

Displays horizontal and vertical graphics and all flight 
parameters. Land on any of the 9 planets. Very challenging!!! 
REAL TIME STAR TREK 

Commands available to battle the Klingons are warp, phasors, 
photon torpedoes and impulse engines. Has complete action- 
packed graphics of the quadrant you are presently in, along 
with a sector map. No doubt the best action Star Trek game 
available. 

Both of the above on cassette for level 2, 1 6k. $1 4.95 

EXPANDED MAILLIST 

By Harry Hopkins 

Utilizes sequential files for rapid access in sorting into labels or 
lists. Full select and suppression capabilities with up to a 1 0- 
digit key. Multiple file and full update capability. Stores 1 200 
names on a clean diskette in files of 200 names on a 32k 
system and 350 names on a 48k system, redundancy check 
and much more. 

Maillist program on diskette with manual $59.95 

Send for free catalog . 

COST EFFECTIVE - C124 

COMPUTER SERVICES 

728 S. 1 0th St., Suite 2 Grand Junction, CO 81 501 
(303) 243-3629 



— Professional — 

Real Estate Programs 

available on cassette or diskette 

for Apple & TRS-80 II 

Property Management System 

• Rental Income Tracking 

• Complete Expense Analysis 

System w/Manual $125.00 
Manual $10.00 

Program Modules: 

1) Home Purchase Analysis 

2) Income Property Cashflow/ Leverage 

3) Construction Cost/ Profit 

4) Tax Deferred Exchange 

5) APR Loan Analysis 



Price Per Module $20.00 
Add $5.00 for Programs 
on Diskette 

At Computer Stores 
™ everywhere or call 
ompany (213) 372-9419 

for C.O.D. ^R33 


2045 Manhattan Ave., Hermosa Beach, CA 90254 


Belais’ Master Index to Computer Programs in 
BASIC Gives You Access to $14,836.14 
Worth of Computer Programs for Just $7.95! 


You paid hundreds or even thousands of 
dollars for your new microcomputer. By now it 
may be dawning on you that a $1.000 computer 
with no software is just $1,000 worth of scrap 
metal! 

But computer programs cost money. In a 
recent survey of 1,984 computer programs of- 
fered for sale in the top three home computer 
magazines, the average price was found to be 
$27.94 What a rip-off! 

You don't need to spend hundreds of dollars 
to get a complete library of programs for your 
computer. That is, you don’t if you have Belais' 
Master Index to Computer Programs in BASIC. 

Belais ' Master Index gives reviews of 531 pro- 
grams that have appeared in 10 major home 
computer magazines— programs that you can 
type into your computer for free! 

This large 8 1/2 x 11. 192-page directory is 
packed with information. This is not just a 
simple listing of article titles, but a complete 
reference work! 

Each BMI review is complete— it has every- 
thing you need to know about a program. A 
brief index line capsulizes the review for quick 
reference. Source information shows you 
where the program can be found. Any updates 
or corrections are shown so you know the 
program is accurate and complete. The text of 
the review gives you a full description of what 
the program does. In addition, the review gives 
detailed technical information about what 
hardware and software the program needs. 
Everything you need to know is right at your 
fingertips! 

We don't provide the program listings them- 
selves, of course. But we do tell you where you 
can pick them up— even ones that appeared in 
print years ago 

You don't have to be a programming wizard 
to use Belais ' Master Index. That's because BMI 
lists only finished, ready-to-run programs in 
BASIC, the easy-to-use language enjoyed by 
millions. 

Even if you’re a master programmer, you'll 
appreciate Belais’ Master Index. Why slave 
away hours, days, or even weeks writing a 
program when someone else has probably 


already done the work for you? These pro- 
grams are working, documented, and ready- 
to-go. 

Programs like: Circuit Design, Psychoanaly- 
sis. PASCAL Compiler. Forrester 's World Sim- 
ulation, and Color T.V. Tester Never again will 
you have trouble answering that question. "But 
what are home computers good for ?” 

Then again, there's always MONEY. Maybe 
you haven’t thought of all the ways your “fun" 
computer could turn out a little of the green 
stuff for you. Maybe you haven't— but a lot of 
other people have, and they’ve written up their 
ideas for you to use. Belais ’ Master Index lists 
dozens of programs that you can use to set up 
your own business. 

If you already have a business. Belais' Master 
Index has the programs to turn your home com- 
puter into a full-fledged business system Gen- 
eral ledger, billing, payroll, mailing lists, word 
processing— no matter what type of business 
you have. Belais' Master Index has the pro- 
grams you need. 

All this and save $2.00. too! The cover price of 
Belais’ Master Index to Computer Programs in 
BASIC is $9.95. But because you’re buying by 
mail, we don't have to pay a commission to a 
bookstore. So we re going to pass the savings 
along to you. Order now and you can get your 
copy of Belais Master Index for just $7.95! 

To order, write your name, address, and the 
words "Belais' Master Index” on a piece of 
paper Make out your check for $7.95 plus $1 
shipping (Calif, residents add 54<P sales tax), 
payable to FALCON PUBLISHING. 

If you want to use your VISA or Master Charge 
card, give the total for your order, your account 
number, the expiration date of your card, and 
your signature. 

Send your order to Falcon Publishing, 
Dept. AB, 140 Riverside Ave., P.O. Box 688, 
Ben Lomond. CA 95005. 

We absolutely guarantee you’ll find Belais' 
Master Index one of the most useful books on 
your shelf. If you're not completely satisfied, 
return it to us within 30 days and we'll refund 
every cent you paid. You can't lose, so order 



RIGHTS 


IfFTSi 


GOTO 


GO SUB 


RETURN 


DEFUSR 


SYSTItf 


STRS( 


STRINGS! 


CHR$( 


Remember LEVEL I shorthand? (P= PRINT, G= GOTO, 
etc.) Now TSHORT™ lets you type LEVEL I I/DISK BASIC 
more quickly and accurately than ever before. 


TSHORT is programmed with 32 popular and/or difficult to 
type statements. By a mere single shifted keystroke, any 
one of these statements will be spelled out on the monitor as 
if you had typed them letter by letter. 


TSHORT saves up to 90% programming time and gives you 
100% accuracy. Syntax errors are a thing of the past. 


TSHORT features a 64 character user defined KUSTOM™key, 
changeable anytime, plus several self-entering commands 
such as CONT and GOTO10. (Line 10 may contain "RUN/') 


What really makes TSHORT easy to use are the pressure 
sensitive, easy to install labels included for your keyboard. 
(See photo.) 


TSHORT easily loads from cassette, one side for LEVEL II, 
the other for DOS via TAPEDISK. TSHORT runs in only 
580 bytes of low memory and is compatible with TRSDOS 
V2.1 & 2.2, KBFIX, NEWDOS, ETC. ONLY $9.95 


Send check or money order to: 


Dealer inquiries invited 
Phone Orders: 

(714) 559-6249 
l (Calif. Residents add 6% tax) ^W20 


WEB ASSOCIATES 

P.O. Box 60- KE 
Monrovia, CA 91016 


iS Reader Service— see page 227 
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PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET 

PET PRODUCTS t i 

Programs — Workbooks A . 

iff J 


for Floppy Disk — for Cassette 


See your 
Dealer 


T I S 



V\ 


Put your PET to work! 


PROGRAMS 

MAILS mailing list system 


WORKBOOKS 

SW-1* MAILS mailing list system WB-1 Getting Started with Your PET 

8W-2* CHECKBOOK record WB ' 2 ^ 8,r1n 8 * nd Arr *y Handling 

8W-3* ACCOUNTS keep track ot who owes you how much JH?' 3 *53 G , * phte * 

SW-4 MEOIT create and maintain data files 

,w-.- CAL, NO* R .ppo.n, m „,. ™ ti „ 0 ..,. 0 ,.„ c . J™ 

’These programs are special purpose data base management systems. They all can: 

• Sort numeric or string fields 

• Select based on numeric or string (=) 

• Select based on substring match 

• Select based on range of entry number 

Prices: $9.90 each for programs using cassette storage for data 
$12.95 each using sequential floppy disk storage for data. 
Price Includes 40 • 80 page Instruction manual 
Add $2.00 for shipping and handling 
Money back guarantee 


£ 

a 

-Li 

a. 

$3 95 * 
$3 95 111 
$4 95 * 
$4 95 * 
$3 95 2 
$3 95 a 


TIS 

P.O. Box 921, Dept KB 
Los Alamos. NM 87544 


l^T41 


On bank card orders, give all numbers 
PET is a trademark of Commodore Business Machines 

* PET • PET • PET # PET • PET s PET • PET • PET • PET • PET e PET • PET • PET • PET 



catalog 


WE'RE SAVING ONE FOR YOU! 

Here are a few highlights from our new catalog: 

FILEMASTER 2 Programs: FORMAT & RETRIEVAL comprise a 
powerful Data File Manager. Great for everything from phone lists to 
legal abstracts. Design your own data structure. Up to 500 Char, per sec. 
Up to 15 searchable fields in any combo. Needs 32K.Disk. . . . $34.95 

SPACE Multi-faceted simulation of life in interstellar society. You and 
opponents must make life & death decisions. Keeps track of your pro- 
gress from one game to next. Six games in all. Needs 48K and Apple- 
soft ROM On Disk $29.95 

POT 0' GOLD Our all new collection of 49 programs for 16K Apple. 
Everything from logic to action games. Only a buck a game. 

On Tape $49 On Disk $54 

ADVENTURE Fight off pirates and vicious dwarfs. 700 travel options, 
140 locations, 64 objects. Needs Applesoft & 48K Disk $29.95 

APPLE MONITOR PEELED Everything you wanted to know about the 
Apple Monitor but couldn't figure out. User-written manual in plain 

English clears your confusion $9.95 

To order software, add $2 shipping. Calif, residents add 6% sales tax. Or 
write today for your free catalog. VISA/Mastercharge welcome! 



Garden Plaza Shopping Center Dept 1 1 K 
9719 Reseda Blvd., Northridge, Ca 91324 • (213) 349-5560 


DR. DALEY presents 
Software for the PET and the APPLE 


Dr. Daley’s software is proud to announce 
the release of a package of our best selling 
programs. 

These programs, regularly retailing for over 
$400, have been assembled into a single 


package for only $49.95. Included is our best 
selling TREK3, CHECKBOOK, and a mailing 
list, tutorials, games and puzzles for every 
member of the family. All attractively 
packaged in an album. 


50 PROGRAMS ONLY $49.95 


Your order will be shipped within four business days from receipt. 


DR. DALEY, 425 Grove Avenue, Berrien Springs, Michigan 49103 

Phone (616) 471-5514 Sun. thru Thurs., noon to 9 p.m. eastern time. 


Charge your order to 
MC/VISA 
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R\v“ A COMPUTER TERMINAL ^ 
WITH PROFESSIONAL TYPE FONT 



• operates with and without echo for greater flexibility, 
does not require software to be rewritten 

• easy to operate 

• 50 to 150 BAUD printing speed STD — other 
speeds available (at extra cost) 

• RS 232 Serial or current loop interface 

• custom designed micro-processor interface allows 

— RS 232 interface 

— current loop interface 

— echo or no echo operation 

— capable of generating all 128 ASCII characters 

• can be used off line as a typewriter, prints upper 
and lower case 


• any code system operation available with up to 
256 permutations (at extra cost) 


V 


Terms: Check with Order or Visa/Master Charge Account No. 
$35.00 Shipping & Handling Fee 



N.B. Industries, Inc. ^N 26 

610 W. Olney Avenue 
Philadelphia, PA 19120 
215-224-9990 



nrantinal 


piuwuytu- 

onnlinaTinnc 

uppuuuuunu 


FLOPPIES! 


8" floppies only *3! 

^ HI INnPFD 


5 V 4 " minis only *2; 

“ HIIMnOPI 


(00 

tea. 

HUNDRED LOTS 

10 for *3.50 ea. / 50 for *3.25 ea. 

1 50 

«ea. 

HUNDRED LOTS 

10 for *3.00 ea. / 50 for *2.75 ea. 


QUALITY MEMOREX OR VERBATIM DISKETTES FOR 

ANY COMPUTER SYSTEM 

SPECIFY SIZE, TYPE AND COMPUTER... 

5 V< " Soft Sector, 10 Sector, 16 Sector, 8" IBM Compatible or Soft Sector 

We stock both MEMOREX and VERBATIM brands ... so you’ll get 
prompt service, we reserve the right to ship either name brand! 

CALL TOLL-FREE 24 HRS. TO ORDER 

800-824-7888 

CALIFORNIA 800-852-7777 
ASK FOR OPERATOR 544! - p*o 
FOR MORE INFORMATION CALL 
415-592-6633 9 a.m. to 5 p.m. 

PRACTICAL APPLICATIONS 
1313 LAUREL ST., SUITE 15 
SAN CARLOS, CALIF. 94070 



BANK CARDS 
ORC.O.D. 

OR SAVE C.O.D. 
AND SHIPPING 
BY ENCLOSING 
CHECK WITH 
YOUR ORDER. 


TO ORDER CALL TOLL FREE 800-223-7318 


COMPUTER FACTORY 


ve* RET BUSINESS SYSTEM 


PET 2001 -16/32K 


Features Include: 


DUAL DRIVE FLOPPY DISK 2040 

' The Duet One Fk**y 



Features Include: 


TRACTOR FEED PRINTER 2022 


Features Include: 


$995 (Next day delivery available.) 

FULL SYSTEM NOW IN STOCK FOR IMMEDIATE DELIVERYI 


SUPER WORD PROCESSING SYSTEM 

$2395 complete :? r ^ J ~" c ” ,4 ’ s ~ c,r 

with software .a». **•*«««,**• 


BUSINESS SOFTWARE FOR 
PET BUSINESS SYSTEM 


Min Credit Card Order $75 
Open Mon-Frl 10-6 Sat 10-4 


PERIPHERALS FOR PET 



EW!,ro m 

Eventide 

AUDIO 

SPECTRUM 4 
ANALYZER ^ 

• Mount, >n*d. Vi. VET 


PET MUSIC BOX 

trom SOUNDWARE 


•. • y- ‘ 

$29.95 y 



I MARK SENSE CARD 
I READER $750 


TO ORDER CALL TOLL FREE 800-223-7318 


The COMPUTER FACTORY 


(212)687 5001 (212) PET 2001 Foreign order desk Telex 640055 



DATA GENERAL 
micro NOVA 


Over 1000 software 1 


tapes, books, disks' 
on display. 


• COMVUTEH r*CTO*»T S Mm.. CENTRONICS ; 


new^^B^ 

CENTRONICST30 


TO ORDER CALL TOLL FREE 800-223-7318 


COMPUTER FACTORY 


$795 


only 


PET 


FINALLY ^^^^^$1150 

TEXAS \ Tolor'llonltwl 

INSTRUMENTSTI-99/4 
Home Computer 

Many Peripherals. Coming soon! 


>T SPECIAL SPECIAL 

$200 FREE Software with 
purchase of 8K PET >* 




NEW! 


czuMMl 


SOUNDWARE 

MUSIC BOX only 529.95 


APPLE 1 1 PLUS ONLY$1 1 95 
Features Include: 


CJENTRlDN 1 c S 753 
Call for Special prices 


NEW D C. Hayes MICROMODEM II 


ANDERSON JACOBSON 


orly $379 


NEW Mountain Hardware SUPERTALKER 

• D.g.I.lM WMCO racoMmg .no p.yMc* • Uu»l M KMnl M M M.IW 

""only $279 


SPECIAL 

2” Video Monitor 
for SORCERER 
($299 value) 

ONLY 

125 with 8K unit 
95 with 16K unit 
65 with 32K unit 


SUPE 3BRAIN 

NTE3TEC 


STOCK 


SI 09b 


S1 195 


ONLY 

$2995 


RADIO SHACK • PET • SORCERER • 
APPLE • COMPUCOLOR • ETC. 


Features Include: 


^S^M°r n r 


Min Credit Card 
Order $75 


Mon.-Fri 

* 10-6 

: ‘ Sat. 10-4 


FREE 


>35 ol Soltware i 
ot any computer 


\LV 


TO ORDER CALL TOLL FREE 800-223-7318 


The COMPUTER FACTORY 


tt OUU -ltd- f Jib 

' 485 Lexington Avenue 750 Third Avenue New York. N Y. 10017 

(212)687 5001 (212) PET-2001 Foreign order desk - Telex 640U55 
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FOR THE VERY BEST IN 
NORTH STAR COMPATIBLE SOFTWARE: 

TEXT PROCESSING: ‘TFS’ text processing system. The most powerful word 
processor/output formatter available for North Star! Justifies both left and 
right margins. Paging, page numbering, block moves, file merges, global 
search and change. You can save and load text files to or from disk. Plus 
much, much more! ‘TFS’ has everything you want in a text formatter. Minimal 
system: 24K RAM starting at 0000H. Includes extensive user’s 
manual. -$75.00 

ASSEMBLER AND OPERATING SYSTEM: ‘Arian’ is the assembler/operating 
system you need for both the large and small jobs. Supports all wanted 
features, plus those special extras: user defined commands, disk based com- 
mands, transient program area, memory management, and dynamic file crea- 
tion/deletion. Also: You can save and load obj./source files to and from disk. 
Minimal system: 24K RAM starting at 0000H. Extensive user’s manual in- 
cluded. -$50.00.Special utility package for ‘Arian’. -$50.00 
‘TINY’ PASCAL!!: The famous Chung/Yuen ‘Tiny’ Pascal. A great way to write 
structured programs that execute up to 25 times faster than Basic. Includes 
source to the compiler, written in Pascal! (You can even re-compile the com- 
piler.) Supports recursive procedures and functions as well as if . . . then 
. . . else . . . then, case, wtiile. repeat/until, etc. (You need 24K RAM; 36 to com- 
pile the compiler). — $40.00 

INSURANCE AGENTS: We have a great package just for you! The ‘CRS’ client 
record system. A complete program system created to supply your agency 
with all necessary and pertinent information about your clients and pros- 
pects. This package is specifically designed with use as a marketing tool in 
mind! Lets you search your records any way you want and has a powerful 
‘sieve’ search to find correlations and exceptions (i.e.. All the clients that have 
homeowners with you and not auto, etc.). Much, much more. Minimal system: 
40K RAM starting at 2000H, two disk drives. Holds up to 1400 names double 
density, 700 single density. Comes with extensive user’s manual -$250.00 
Plus much more. Write for catalog or call 217-344-7596 
Also, custom programming, consulting and on-sight installation is available 
through Supersoft. Call or write us. 

Specify single or double density. 



P.O. Box 1628. Champaign, IL 61820sB 


r nr fi u p t0 S 1 70 in merchandise 
Hitt! with the purchase of PET— CBM 

— — — item'" free 

I (dll... MERCH. 

S 995 $130 
$1295 $170 
$ 795 $100 
$1295 $170 
$ 849 $110 
$ 995 $130 


SYM-1 


PET 16K Large Keyboard 
PET 32K Large Keyboard 
PET 8K 

PET 2040 Dual Disk (343K) 

PET 2023 Printer (pres feed) 

PET 2022 Printer (trac feed) 

KIM-1 $159 (Add $30 for Power Supply) 

6500 Programming Manual 

2114 L 450 ns iiiiiiimiiuiiiiii'iiniinii $5 . 7 0 24/5.15 

2716 EPROM (5 Volt) 

6550 RAM (for 8K PET) 

6502 Microprocessor Chip 
6522 VIA 
6520 PIA 

PET 4 Voice Music Board (MTUK-1002-2) 
Music Software (K-1002-3C) for PET 
Programmers Toolkit - PET ROM Utilities 
Microchess 2.0 for PET or APPLE 
_PEJ Word Processor - Machine Language 
= = 3M "Scotch" 8" disks oai c 
gl3M "Scotch” 5" diskettes oALt 
= = Verbatim 5" diskettes 
Cassettes (all tapes guaranteed) 



$ 222.00 

6.50 

100/4.45 I 

42.00 
12.70 

9.75 

9.75 

5.50 
$ 44.90 
$ 16.90 
$ 45.00 

17.90 

24.00 
10/S31 

io/$35 mm 
io/$27 mm 


Premium quality, high output lownoise in 5 screw 
housing with labels: 

C-10 10/5.95 50/25.00 100/48.00 
C-30 10/7.00 50/30.00 100/57.00 

WRITE FOR 6502 AND S-100 PRODUCT LIST 
115 E. Stump Road 

B C0tHDllt6rS Montgomeryville, PA 18936 
(215) 699-8386 ^ 


From time to time Kilobaud Microcomputing makes its 
subscriber lists available to carefully-screened companies and 
organizations whose products, services or information may be of In- 
terest to you. In every case, we must approve all organizations wishing to 
mail to our subscribers. In every case they receive a list of names and ad- 
dresses only— no other information we may have is divulged. Each organiza- 
tion may use the list only once and agrees never to make any personal or 
telephone solicitations from it. 

The overwhelming majority of our subscribers appreciate this controlled 
use of our mailing lists— it helps them shop conveniently by mail for products and 
services they need, often at substantial savings. A few people prefer their names not 
be used. It is to them we address this message. 

If you do not wish to be a part of this service, please complete the form 
below . . . your name will not be used in this manner for any reason. 

(If you asked us in the past to remove your name from our lists, there is no 
need to repeat the request.) Please allow about six weeks for your request to take ef- 
fect. 


□ I wish to have my name removed from the list of subscribers receiving mail other 
than the regular subscription to Kilobaud Microcomputing. 


Mr. 

Mrs 

Send to: Ms. . 


Please Print 


Address __ 

City S tate Zip. 


Mail this form with your mailing label from the latest issue (or fill out the information 
as it appears on the label) to: 

Kilobaud Microcomputing 
Subscription Services Dept. 

P.O. Box 997 

-- Farmingdale NY 11737 


THE BRAND NEW 

EXCEL TX-80 

DOT MATRIX PRINTER 

only $ 560 00 

STANDARD FEATURES: 

• 80 columns on plain paper with adjustable paper width. 

• 150 characters per second (70 lines per minute) throughput; 

• Friction feed standard, tractor feed at $25 more 

• 96 character set (upper and lower case) plus PET’s* 
graphic set 

• Elongated character (double width printing) 

• Microprocessor control and self-test when power up 

• Centronics compatible parallel interface 

• 90 days warranty parts and labor 

OPTIONAL INTERFACE BOARDS & CABLE SETS: 

• PET*, APPLE IP, TRS-80* and serial interface board available 
at $60 each 

• All our interface boards reside inside the printer and does 
not require extra power supply 

• Cable for each interface is available at extra cost 


EXCEL COMPANY 

MICRO COMPUTER SYSTEMS 

^E53 618 GRAND AVENUE 

OAKLAND, CALIF. 94610 

We are the original PET* Keyboard 
Interface people 

‘Trade Marks of Commodore, Apple & Tandy Corp. 


SEND ORDERS TO: 

P. O. Box 1147 
El Cerrito, Calif. 94530 
Phone: (415) 465-4240 

TERMS: 

• Checks, Master Charge 
and Visa accepted • Allow 
up to 4 weeks for delivery 

• Please add $15 per 
printer for shipping & 
handling • Calif, residents 
add 6% sales tax. 
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onMGSAfur 


KEYED FILE 

MANAGEMENT SYSTEM 


Sophisticated applications made simple. 

Put data at your* fingertips. . easily accessed, displayed, and 
updated by key MAGSAM™ allows your CBASIC programs to 
create and access sophisticated keyed file structures through 
simple CBASIC statements. 

Powerful, affordable, and easy to use. 

MAGSAM™ is now available in three versions offering an array of 
features and capabilities. Standard MAGSAM™ features include 
random by key, sequential by key, generic by key, randomly by 
record number, and physical sequential access techniques. Each 
MAGSAM™ Package incudes the MAGSAM™ file manager, tutorial 
program, file dump utility, User Guide. Reference Card, and one 
year update service. 

• MAGSAM™ — Most advanced version. Secondary Indexing with 

any number of keys, and Record and Key Deletion with automatic 
reuse of freed space $145f 

• MAGSAM II™ — Single Key support with full Record and Key 

Delete capability $99t 

• MAGSAM I™ — Entry level version. Single Key support without 

Delete functions $75t 

• MAGSAM™ User Guide only — comprehensive tutorial and 

reference manual $15 


Available for 8" soft sector, Micropolis, and TRS-80disk formats. 
Requires CP/M* or derivative and CBASIC Distributed as CBASIC 
subroutines in source form. 

Visa and Masterchagre welcome. Dealer and OEM inquiries 
invited. 


on AG 

l J 


Micro applications group 

7300 CALDUS AVENUE . M103 
VAN NUYS. CA 91406 



Trademark of Digital Research t Single site license 



6809! 

MD-690 b Single Board Computer y 


A<?y 


• IK RAM 

10K PROM space <fcOQQ VU- 

• Parallel keyboard input ^>^0-7 iVU^t 

• Memory-mapped video firmware 

• Fully S-1 00 compatible 

(including 8080 type I/O) v 

• MONBUG II monitor included • ^ S 

• 2400 baud cassette interface f 

• 20 I/O lines - • 

• RS-232 level shifters 

• Real time clock 

• DMA 

• 6809 


✓ ^ 


$299 Assembled • i 








0° 


See and Copy 


use TRcopy 

WITH YOUR LEVEL II TRS-80* 

TRcopy is a cassette tape copying system that lets 
you SEE what your computer is reading. 

COPY ANY CASSETTE TAPE * 0 

With the TRcopy system you can copy any TRS- 
80 Level II cassette tape whether It is coded in 
Basic or in machine language. You can also copy 
data created by programs and you can copy assem- 
bler listings. 

YOU CAN SEE THE DATA 

As the tape is being loaded, you can SEE the 
actual data byte-for-byte from the beginning to the 
end of the program. Up to 320 bytes are displayed 
at one time. ASCII characters are displayed on the 
first line and hexadecimal code is displayed on the 
following two lines. Data is displayed exactly as it 
is input including memory locations and check sums. 

IDENTIFY PROGRAMS 

With TRcopy you can identify programs on cas- 
sette tapes without written documentation because 
you can SEE the filename. If you forget to label a 
tape, you can use TRcopy to display the tape contents 
and identify the cassette. 

VERIFY CASSETTE TAPES 

With TRcopy you can verify both the original tape 
and the tape copies. You can make certain that your 
machine reads the original tape correctly and that it 
makes byte-for-byte copies. TRcopy also counts as 
it reads giving you the exact length of the data. 

MAKE BACKUPS FOR YOUR PROGRAMS 

Now you can make backup copies of your valuable 
programs. Many times a cassette that you make will 
load better than one that is mass produced. The 
original can then be kept as a backup in case the 
copy is damaged. 

MAKE COPIES OF YOUR SOFTWARE 

If you are in the software business you can use 
TRcopy to make tested copies of your programs for 
sales distribution. TRcopy produces machine lan- 
guage tapes that are more efficient than those pro- 
duced by the assembler itself. 

RECOVER FAULTY DATA 

With TRcopy you can experiment with the volume 
and level controls and you can SEE what the computer 
is reading — even if your computer will not read the 
data through normal read instructions! In this way it 
is possible to read and copy faulty tapes by adjusting 
the volume control until you SEE that the data is 
input properly. 

SIMPLE - FASCINATING - FUN 

TRcopy is not only a practical utility program.lt 
is also a fascinating graphics program that lets you 
SEE, for the first time, cassette data as your com- 
puter is reading it. And it’s as simple as 1-2-3. 
Just load, verify and copy. You will now be able to 
use cassette tapes with confidence knowing that 
TRcopy is there when you need it. 

The TRcopy system is a machine language program 
with documentation explaining tape leaders, sync 
bytes, check sums and other formatting conventions. 
With the TRcopy system, you can SEE what you are 
doing! 

TRcopy System Including 

Cassette Tape and Documentation 


YOUR 

ORDER 


vfc O 
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iS D50 


Orders accompanied by mo^ey order , 

or cashier's check mailed same day. 

Orders paid by other check shipped in 14 days. No COD's. Return 
within 10 days for a full refund if you are not satisfied. 

N.D. Orders Add *TRS-80 i s a trademark “You cannot copy the 
3% Sales Tax. of the Tandy Corporation. TRcopy cassette. 


Data/Print 

DEPT. KB, BOX 903. FARGO. N.D. 58107 
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MAKE YOUR 


TRS-80 


A 3-SPEED 


This simple addition allows either normal operation, a 50% increase, or a 50% 
decrease in CPU speed. Unlike other speed mods, this one may be changed AT ANY 
TIME without interrupting program execution. This is critical in machine language 
programs where there’s no software access. Shortens calculations, sorts, and 
CLOAD and CSAVE times. The low speed simplifies de-bugging, slows a Level II 
LIST, and ELIMINATES KEY-BOUNCE without software overhead. Fits inside the 
keyboard unit with only 4 easily accessible connections, and is easily removed if the 
computer ever needs service. The Mumford Micro 3-speed kit has been field proven 
by its many users and complete satisfaction is guaranteed. Kit includes all parts and 
clearly illustrated instructions for $24 95. Fully assembled and tested $ 29.95 

DUPLICATE SYSTEM TAPES WITH “CLONE” 

This machine language program makes duplicate copies of ANY tape written for 
Level II. They may be SYSTEM tapes (continuous or not) or data lists. It is not 
necessary to know the file name or where it loads in memory, and there is no chance 
of system co-residency. The file name, entry point, and every byte (in ASCII format) 
are displayed on the video screen. Data may be modified before copy is produced. 
CLONE $16.95 


RAM TEST FOR LEVEL II 

This machine language program tests memory chips for open or shorted address or 
data lines as well as intermittents. It tests each BIT for validity and each BYTE in the 
execution of an actual instruction as in real program execution. Bad addresses are 
displayed along with the bad data and proper data. One complete test of 48K takes 
just 14 seconds. Also includes a test for errors induced by power line glitches from 
external equipment. RAMTEST $9.95 


PROGRAM INDEX FOR DISK BASIC 

Assemble an alphabetized index of your entire program library from disk 
directories. Program names and free space are read automatically (need not be 
typed in) and may be alphabetized by disk or program. The list may also be searched 
for any disk, program, or extension; disks or programs added or deleted; and the 
whole list or any part sent to the printer. Finally, the list itself may be stored on disk 
for future access and update. One drive and 32K required. INDEX $19.95 


EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 

This program allows disk users to load Basic programs into the disk version of 
Electric Pencil for editing. Now you can edit line numbers, move program segments, 
and search for the occurance of any group of characters. PENPATCH $9.95 


INCLUDE 7SC POSTAGE— CALIFORNIA RESIDENTS ADD 6% SALES TAX 

MUMFORD MICRO SYSTEMS 

BOX 43S-C SUMMERLAND, CALIFORNIA 93067 
*>M87 (805)969-4557 


It’s in the bag. 

What is? 

The biggest and best selection of microcomputer 
software anywhere. And the list grows bigger daily. 

CP/M configured for the most popular 8080/Z-80 
microcomputer systems and other terrific software. Full 
support for disk computer systems such as North Star, 
Vector MZ, Heath H17/H89, Exidy, Altair, Imsai, iCom, Helios, 
OSI-C3, TRS-80 and many others. Languages such as 
FORTRAN, Algol, C, COBOL and BASIC. Word Processing 
and Accounting systems. Call, write for latest literature. 


Lifeboat Associates, Suite 505, 2248 Broadway 
New York, N.Y. 10024/(212) 580-0082 




Associates 

THE „ 
SOFTWARE 
SUPER- 
MARKET 


% 


TM 


TPC-RO LEVEL II 

mm Aliir mmmm W mmmmm mm mm 


A COMPLETE 
SYSTEM 


Now the world’s most popular micro- 
computer, with 16K of memory and 
Level II basic for only $750, complete. 

We accept check, money order or phone 
orders with Visa or Master Charge. 
(Shipping costs added to charge orders). 

Disk drives, printers, peripherals, soft- 
ware and games...you name it, we’ve got 
it (Both Radio Shack and other brands). 
Write or call for our complete price list. 



C&S ELECTRONICS MART. 


AUTHORIZED RilJlA fkaAl# 
DEALERSHIP RClfllO J flcICK 


32 E. Main Street • Milan, Michigan 48160 • (313) 439-1400 >^cis7 
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RECYCLED) 
COMPUTERS 

BUY ^ SELL $ SWAP 
Hardware & Software 

NEW PRODUCT ANNOUNCEMENTS 

32 paged « m °« 

Mailed 1st Class every 3 Weeks 
lyr. (18 issues) $3.75 


ON LINE 


vS 02 


Babe J?cetle,:Put)lt£(f)er CdtabltdJjeb 1975 

24695 Santa Cruz Hwy.* Los Gatos, CA 95030 

THE BEST WAY TO DETERMINE IF ONJ.INE CAN BE OF VALUE TO YOU IS TO TRY A .. 

?I233 Sibils [1332)3 



Main/Frames ... $200 


Main/Frames ... $200 


• 14 Basic Models Available 

• Assembled & Tested 

• Power Supply: 

8v@15A, ± 16v@3A 

• 15 Slot Motherboard ^ 

(connectors optional) v 

• Card cage & guides 1 

• Fan, line cord, fuse, power 
& reset switches, EMI filter 

• 8v@30A, ± 16v@10A 
option on some models 


Rack 
mounted 
from $200 


8” Floppy Main/Frame 
(includes power for drives 
and mainframe) from $365 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 

■ INTEGRAND 

8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9288 
-We accept BankAmericard/Visa and MasterCharge 


FAIRCHILD RED LED LAMPS 

#FLV5057 Medium Size Clear Case RED EMITTING. These are not 
retested off-spec units as sold by some of our competition These are 
factory prime, first quality, new units. 

10 FOR *V • 
50 FOR $ 4 95 

WE BOUGHT 250,000 PCS." 


LAB-BENCH VARIABLE POWER SUPPLY KIT 

5 to 20 VDC at 1 AMP. Short circuit protected by current 
limit. Uses 1C regulator and 10 AMP Power Darlington. 
Very good regulation and low ripple. Kit includes PC 
Board, all parts, large heatsink and shielded 
transformer. 50 MV. TYP. Regulation. $15.99 KIT 


LED BAR GRAPH AND ANALOG METER DRIVER 

New from National Semi. #LM3914. Drives 10 LED 
directly for making bar graphs, audio power meters, 
analog meters, LED oscilloscopes, etc. Units can be 
stacked for more LED’s. A super versatile and truly 
remarkable 1C. Just out! 

SPECIAL PRICE: $3.99 INCLUDES 12 Page Spec. Sheet 


CLOCK MODULE OPTIONS 
MA1008 A and D MA1013 

Switches and pot for all options. 

Includes: 

5 push buttons 
1 toggle 

1 10K pot $2.50 

Alarm Parts (including high impedence 
transducer) Much more efficient than a 
speaker $1.50 

Transducer only (unbelievably loud!) $1.10 


16K DYNAMIC RAM CHIP 
WORKS IN TRS-80 OR APPLE II 

16K X 1 Bits. 16 Pin Package Same as 
Mostek 4116-4. 250 NS access 410 NS 
cycle time. Our best price yet for this state 
of the art RAM. 32K and 64K RAM boards 
using this chip are readily available. These 
are new fully guaranteed devices by a 
major mfg. 

VERY LIMITED STOCK! 
MAGAZINE SPECIAL” - 8/$79.50 


NATIONAL SEMICONDUCTOR 

“COLOSSUS JR.” JUMBO CLOCK MODULE 


MA1013 
BRAND NEW 



ASSEMBLED! NOT A KIT! 


NUFACTURER S CLOSEOUT! 


* Bright 4 digit 0.7" LED Display 

QQ 50 * Complete- Add only Transformer and Switches 

* 24 Hour Alarm Signal Output 

* 12 Hour Real Time Format 

* 50 or 60 Hz Operation 

* Power Failure Indication 

* LED Brightness Control 

* Sleep and Snooze Timers 

* Alarm "on" and PM Indicators 

* Direct Drive - No RFI 

* Direct Replacement for MA1012 

* Comes with Full Data 


(AC XFMR SI 951 


PERFECT FOR USE 
WITH A TIMEBASE. 


SONY 23 WATT AUDIO AMP MODULE 

#STK-054. 23 WATTS SUPER CLEAN AUDIO. 20 HZ to 
100 KHZ + 2 DB. HYBRID, SILICON, SELF- 
CONTAINED MODULE. ONLY 1% x 2Vfe IN. WITH 
DATA. 

COMPARE AT UP TO TWICE OUR PRICE! $ 8 99 each 


60 Hz CRYSTAL TIME BASE 
$4.95 (Complete Kit) 

Uses MM5369 CMOS divider 1C 
with high accuracy 3.579545 
MHZ Crystal. Use with all MOS 
Clock Chips or Modules. Draws 
only 1 .5 MA. All parts, data and 
PC Board included. 100 Hz. 
same as above, except $5.95 

SILICON POWER 
SOLAR CELLS 

2 Inch Dia. Approx .5 VDC at 500 
MA. in sunlight. Factory new units, 
not rejects as sold by others. 
Series for higher voltage, parallel 
for higher current. Converts solar 
energy directly to electricity, 
LIMITED QUANTITY. tPQQ 

*5 9y ea 

FAIRCHILD PNP 
“SUPER TRANSISTOR” 

2N4402. TO-92 Plastic. Silicon PNP 
Driver. High Current. VCEO-40 HFE- 
50 to 150 at 150 MA. FT-150 MHZ. A 
super “BEEFED-UP” Version of the 
2N3906. _ ___ * . 

8 FOR $1.19 

JUMBO 1C ASSORTMENT 

All new not rejects. BIG ' 
computer mfg. Surplus. Some 
standard marked, many house 
numbered. TTL, DTL, LINEAR. 
All prime. 1st line. 

50 for $1.59 500 for $12.95 

TOSHIBA POWER AUDIO AMP 

5.8 WATTS RMS Typical Output. 50 to 30,000 HZ 
+ 3 DB. For CB’s, tape decks, PA’s, etc. Works off 
of a single supply voltage from 10.5to 18VDC. 10 
Pin plastic DIP with special built in heat sink tab. 
Perfect for use on 12VDC. $Q99 
With Data. d each 


Digital Research: Parts 

** /OP TFYAQI 


(OF TEXAS) 

P.O. BOX 401 247 K • GARLAND, TEXAS 75041 


(214) 271-2461 


TERMS: Add 50C postage, we pay balance. Orders under $15 add 
75C handling. No C.O.D. We accept Visa, MasterCharge and 
American Express cards. Tex. Res. add 5% Tax. Foreign orders 
(except Canada) add 20% P&H. 90 Day Money Back Guarantee on 
all items. 
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LIFETIME GUARANTEED 

QUARTZ CRYSTALS 
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1.000 
1 .8432 
2.000 
2.0971 
2.4576 
2.500 

3.000 
3.2768 
3.579 

4.000 
4.1943 
4.9152 


5.000 
5.0688 
5.185 
5.2428 
5.7143 

6.000 
6.144 
6.5536 
6.7584 
8.000 
8.1818 
10.000 


11.1550 
1 2.440 
14.3182 

15.000 
17.2422 

18.000 
18.432 
20.000 
22.1 184 

27.000 

32.000 

36.000 



ALL ABOVE MIX 1-9 4.50 

MIX 10+ 3.95 

ADD 5% SHIPPING 
CAL. RES. - ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 

^Q 11 

QUALITY COMPUTER PARTS 

P.O. BOX 7 43/CHATS WORTH, CA. 91311 
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T^e Hi 4 Printer 

T^e £ 0 - 110 ? 

Czarnirnj Program for 
Assembly languag e 


1J>IJ££ is mailed first class (airmail 
ovetseasX Send $835 for f2 issues 
or $ 15 . 75 for 2^ (overseas |l^/f 2; 
$25/24 payable on a USixmklyou 
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ll?e lalesl issue or available back 
issues (a bouts')* 
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Put Yourself in Control with the 

-== APPUETHROTTLE 

That's right! The APPLETHROTTLE will turn 
your game paddles into a speed controller. 

By simply pushing a button, you can stop 
your computer for as long as you want 
Release the button, and your computer 
enters a slow*motion mode with one 
paddle controlling the speed. And if that 
isn't enough, look at these additional 
features: 

• Plugs into any slot 
e Works with machine language, Integer 

BASIC, and Applesoft 

• Normal • slow - stop 

• Use to LIST, TRACE, RUN, etc. 

• NO SOFTWARE to load — . 

. Unveil program secrets -DAPPLE THRO TTLE $89.95 

And there's more! No more multiple LIST commands to view small program 
sections. With the APPLETHROTTLE, you'll be able to list or trace long 
programs while watching your program flow in slow-motion. So get in control 
with the APPLETHROTTLE and order yours today! 



APPLETIME, a Real Time Clock 
for the Apple II. Plugs directly into any 
slot and keeps time even when 
computer is off. Features 12/24 
Hour, BCD/ ASCII data format, and 
AC/Crystal time base selection. 
Includes software examples for 
machine language and BASIC pro- 
grams. Completely assembled and 
tested. 

APT-1 Real Time Clock $79.95 


PROTOBOARD, with over 1300 
holes on 0.1 centers for designing 
your own circuits. 

APB- 1 Protoboard $17.95 


VERBATIM 5Y 4 " DISKETTES 

Soft-Sector Box of 10 . . . $34.50 
(plastic file case included) 


is W29 


/^=^\ west side electronics 

It /ft p 0 Box 636 Chatsworth. CA 9131 1 

We pay all shipping in Continental U.S.A. 
Others add 1 0%. California residents add 6% tax 


DUNJONQUEST ™ Presents 





• Take your favorite character— or 
let the computer create one for 
you! 

• Let the Book of Lore guide you 
through a DUNJONQUEST™ 
within the Temple. 

• Decide to fight the monsters or 
grab the treasure and run— but 
don’t think too long— they’ll come 
after you! 

The Temple of Apshai— for the 
TRS-80 (Level II. 16K) and PET 
(32K) microcomputers. 

Ask your local dealer 
or send a check for $24.95 to: 

Automated Simulations— Department B, P.0. Box 4232, 
^a?i Mountain View. CA 94040 

California residents please add 6% sales tax. 


The Vault of the Dead is 
but one of the many 
dark and fearsome 
mysteries within the 
ruined Temple of 
Apshai. The Temple of 
Apshai is your first 
adventure in the 
DUNJONQUEST™ series 
of fantasy role playing 
games. 

DUNJONQUEST™ is a 
complete game system 
and The Temple of Apshai 
is a complete fantasy 
adventure game for you 
and your microcomputer. 

oven 200 zoom f 
cveft go HtytreMf 

0/e/Z 70 TTZBASOfl^s/ 




DATA TERMINAL EQUIPMENT — FROM MICROMAIL 


U34 DECwriter IV 

n,199. 00 

• Upper/lower case, 9x7 dot matrix 

• 10, 12, 13.2, 16.5 characters/inch 

• 2, 3, 4, 6, 8 or 12 lines/inch 

• 22”W x 7”H x 15V6”D, 25 lbs. 

• 110 or 300 baud, RS 232C serial 
ASCII 

• Friction feed, paper width to 15” 


New 

from DIABLO 

DIABL0 1640 *2,690.°° 
Receive-only $2,331.°° 

High-quality daisywheel printing at 
45 cps. 

DIABLO 1650 * 2,779.°° 
Receive-only *2,419.°° 

Metal daisywheel printing at 40 cps. 


T.l. 810 printer *1,695.°° 

• Includes upper/lower case 

• 150 characters per second 

• RS 232C serial interface 
forms tractor 


S0R0C IQ 120 *795.°° 

• RS 232C, upper/lower case, full 
ASCII 

• Numeric keypad, protected fields 

• Cursor keys plus addressable cur- 
sor 

• Auxiliary extension port 



SOROC IQ 140 *1,250.°° 

• RS 232C and 20mA current loop 

• Extensive editing features 

• 25th line terminal status display 

• 16 function keys (32 with shift) 



NEC Spinwriter 

Call or write for prices 


To Order: Send certified check (personal or company checks require 
two weeks to clear) including handling* and 6% sales tax if delivered 
within California. 

‘Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufacturer’s warranty. 






MICROMAIL • BOX 3297 • SANTA ANA, CA 92703 
(714) 731-4338 sM73 




v* Reader Service— see page 227 
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Featuring 

Bf* A 1802 

COSMAC CPU 

Own a powerful home computer system, starting for just $99.95 -a price that 
gets you up and running the very first night. . .with your own TV for a video 
display. $99.95 ELF II includes RCA 1802 8 bit microprocessor addressable to 64k 
bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard, 
two digit hex output display, stable crystal clock for timing purposes, RCA 1861 
video 1C to display your programs on any video monitor or TV screen and 5 slot 
plug in expansion bus (less connectors 1 to expand ELF II into a giant! 

ELF II Explodes Into A Giant! 

Master ELF M's $99.95 capabilities, then expand with GIANT BOARD . . 
KLUGE BOARD 4k RAM BOARDS TINY BASIC ASCII KEYBOARD 
LIGHT PEN ELF BUG MONITOR COLOR GRAPHICS & MUSIC SYSTEM 
TEXT EDITOR . ASSEMBLER DISASSEMBLER VIDEO OISPLAY BOARO 
. . and, another great reason for getting your ELF now- 

BREAKTHROUGH! 

Netronics proudly announced the release of 
the first 1802 FULL BASIC, written by L. 
Sandlin, with a hardware floating point RPN 
math package (requires 8k RAM plus ASCII and 
video display boards), $79.95 plus $2 p&h. Also 
available for RCA VIP and other 1802 systems 
(send for details)! 

Master This Computer In A Flash! 

Regardless of how minimal your computer background is now, you can learn 
to program an ELF II in almost no time at all. Our Short Course On Micropro 
cessor b Computer Programming -m\Uen in non technical language-guides you 
through each of the RCA COSMAC 1802's capabilities, so you’ll understand 
everything ELF II can do and how to get ELF II to do it! Don’t worry if you've 
been stumped by computer books before. The Short Course represents a major 
advance in literary clarity in the computer field. You don't have to be a computer 
engineer in order to understand it. Keyed to ELF II, it's loaded with "hands on" 
illustrations. When you're finished with the Short Course, neither ELF II nor the 
RCA 1802 will hold any mysteries for you. 

In fact, not only will you now be able to use a personal computer creatively, 
you’ll also be able to read magazines such as BYTE INTERFACE AGE POPU 
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 
articles. And, you'll understand hqw to expand ELF II to give you the exact 
capabilities you need! 

If you work with large computers. ELF II and the Short Course will help you 
understand what they're doing. 

Get Started For Just $99.95, Complete! 

$99.95 ELF II includes all the hardware and software you need to start writing 
and running programs at home, displaying «ideo graphics on your TV screen and 
designing circuits using a microprocessor -the very first night-even if you've 
never used a computer before. 

ELF II connects directly to the video input of your TV set, without any addi- 
tional hardware. Or. with an $8.95 RF modulator (see coupon below), you can 
connect ELF II to your TV’s antenna terminals instead. 

ELF II has been designed to play all the video games you want, including a 
fascinating new target/missile gun game that was developed specifically for ELF 
II. But games are only the icing on the cake. The real value of ELF II is that it 
gives you a chance to write machine language programs-and machine language 
is the fundamental language of all computers. Of course, machine language is 
only a starting point. You can also program ELF II with assembly language and 
tiny BASIC. But ELF Il's machine language capability gives you a chance to 
develop a working knowledge of computers that you can’t get from running only 


Write and run programs- the 
very first night- even if you’ve 
never used a computer before! 

You’re up and running with video graphics for just $99.95 — 
then use low cost add-ons to create your own personal system 
that rivals home computers sold for 5-times ELF Il’s low price! 

pre recorded tape cassettes. 

ELF II Gives You The Power To Make Things Happen! 

Expanded, ELF II can give you more power to make things happen in the real 
world than heavily advertised home computers that sell for a lot more money. 
Thanks to an ongoing committment to develop the RCA 1802 for home computer 
use, the ELF II products-being introduced by Netronics-keep you right on the 
outer fringe of today's small computer technology. It's a perfect computer for 
engineering, business, industrial, scientific and personal applications. 

Plug in the GIANT BOARD to record and play back programs, edit and 
debug programs, communicate with remote devices and make things happen in 
the outside world. Add Kluge (prototyping) Board and you can use ELF II to 
solve special problems such as operating a complex alarm system or controlling 
a printing press. Add 4k RAM Boards to write longer programs, store more 
information and solve more sophisticated problems. 

ELF II add ons already include the ELF II Light Pen and the amazing ELF BUG 
Monitor-two extremely recent breakthroughs that have not yet been duplicated 
by any other manufacturer. 

The ELF-BUG Monitor lets you debug programs with lightening speed because 
the key to debugging is to know what's inside the registers of the microproces 
sor. And, with the ELF BUG Monitor, instead of single stepping through your 
programs, you can now display the entire contents of the registers on your TV 
screen. You find out immediately what's going on and can make any necessary 
changes. 

The incredible ELF II Light Pen lets you write or draw anything you want on a 
TV screen with just a wave of the "magic wand." Netronics has also introduced 
the ELF II Color Graphics & Music System-more breakthroughs that ELF II 
owners wete the first to enjoy! 

ELF II Tiny BASIC 

Ultimately, ELF II understands only machine language-the fundamental coding 
required by all computers. But, to simplify your relationship with ELF II, we’ve 
introduced an ELF II Tiny BASIC that makes communicating with ELF II a 
breeze. 

Now Available! Text Editor, Assembler, 

Disassembler And A New Video Display Board! 

The Text Editor gives you word processing ability and the ability to edit 
programs or text while it is displayed on your video monitor. Lines and charac 
ters may be quickly inserted, deleted er changed. Add a printer and ELF II can 
type letters for you-error free-plus print names and addresses from your 
mailing list! 

ELF Il's Assembler translates assembly language programs into hexidecimal 
machine code for ELF II use. The Assembler features mnemonic abbreviations 
rather than numerics so that the instructions on your programs are easier to 
read -this is a big help in catching errors. 

ELF Il's Disassembler takes machine code programs and produces assembly 
language source listings. This helps you understand the programs you are 
working with and improve them when required. 

The new ELF II Video Display Board lets you generate a sharp, professional 
32 or 64 character by 16 line upper and lower case display on your TV screen or 
video monitor-dramatically improving your unexpanded $99.95 ELF II. When you 
get into longer programs, the Video Display Board is a real blessing! 

" Now Available! 



□ A-D/D-A Board Kit includes 1 channel (expandable to 
4) D-A, A-D converters, $39.95 plus $2 postage & hand- 
ling. . 

□ PILOT Language— A new text-oriented language that 
allows you to write educational programs on ELF II with 
speed and ease! Write programs for games. . .unscram- 
bling sentences. . .spelling drills. .. “fill in the missing 
word” tests, etc.! PiLOT is a must for any ELF II owner 
with children. PILOT Language on cassette tape, only 
$19.95 postpaid! 

□ Game Package on cassette tape (requires 4k RAM), 
$9.95 plus $2 postage & handling. 

Clip Here and Attach to Your Order Below! 

PHONE ORDERS ACCEPTED! 
Call (203) 354-9375 


Netronics R&D Ltd., Dept RE-ii 
333 Litchfield Road, New Milford, CT 06776 

Yes! I want my own computer! Please rush me— 

□ RCA COSMAC ELF ll language, il s a learning breakthrough lor engineers and laymen 

_ kit at $99 95 plus $3 postage and alike $5 postpaid Total Enclosed $ 

— , handlm 9 (^quires 6 3 to 8 volt AC power n Me(al Wlth p i exig , as dusl covef f0f ELF ( , (Conn res add tax) 

DP Vl 529 95 P ,us 52 50 P &h 1Tir ' 

□ Power Supply inquired) $4 95 posipa.d D i am also enclosing payment (including postage & handling) tor CHARGE r ?' 1 Ex P g?® - 

□ RCA 180? User s Manual $5 postpaid the items checked below' ^ Visa D Master Charge 

□ Tom Pittman s Short Course On Microprocessor & Computer □ I want my ELF II wired and tested with power suppty. RCA (Bank# 

Programming teaches you just about everything there is to know 180? User's Manual and Shorl Course— all lor just $149.95 plus 

about ELF ll or any RCA 180? computer Written in non technical $3 p&h. Account # 

ALSO AVAILABLE FOB ELF II - 


| □ GIANT BOARO™ kit with cassette I/O RS 23? 

I C/TTY I/O 8-b»t P I/O decoders tor 14 separate I/O 
instructions and a system momtor/editor $39 95 plus 

$? p&h 

I D Kluge (Prototype) Board accepts up to 36 1C s 
$17 00 plus Si p&h 

I D 4k Static RAM kit. Addressable to any 4k page to 
64 k $89 95 plus $3 p&h 

. □ Gold plated 86-pin connectors (one required lor each 
I plug in board i $5.70 ea postpaid 
I □ Expansion Power Supply | required when adding 4k 

I RAM ) $34 95 plus $2 p&h 
□ Professional ASCII Keyboard kit with 128 ASCII 
. upper/lower case set 96 printable characters onboard 
I regulator parity logic selection and choice ot 4 hand 
I shaking signals to mate with almost any computer 
I $64 95 plus $? p&h 

| □ Oeluxe metal cabinet tor ASCII Keyboard. $19 95 

. plus $? 50 p&h 

I □ Video Display Board kit lets you generate a sharp 
* professional 32 or 64 character by 16 line upper and 
I lower case display on your tv screen or video monitor— 
| dramatically improving your unexpanded $99 95 ELF II 
l Fits inside ASCII Keyboard cabinet ) $89.95 
■^^^plus $? p&h 

□ ELF It Tiny BASIC on cassette tape Com 
m ands include SAVE. LOAD ± x . + () . 


?6 variables A-Z LET. IF/THEN. INPUT. PRINT GO TO 
GO SUB RETURN END. REM CLEAR. LIST RUN 
PLOT. PEEK. POKE Comes lully documented and in- 
cludes alphanumeric generator required to display 
alphanumeric characters directly on your tv screen with- 
out additional hardware Also plays tick-tack-toe plus a 
flrawing game that uses ELF M s hex keyboard as a joy- 
stick 4k memory required $14.95 postpaid 

□ Tom Pitlman s Short Course on Tiny Basic lor ELF II 
$5 postpaid 

□ ELF-BUG™ Deluxe System Monitor on cassette 
tape Allows displaying the contents ol all registers on 
your tv at any point m your program Also displays 24 
bytes ot memory with lull addresses, blinking cursor 
and auto scrolling A must tor the serious programmer' 
$14 95 postpaid 

□ Text Editor on cassette tape gives you the ability to 
insert delete or edit lines and words Irom your programs 
while Ihey are displayed on your video monitor (Add 
printer and you can use ELF. II to type error-tree letters 
plus insert names and addresses from your mailing list ) 
$19 95 postpaid 

□ Assembler on cassette tape translates assembly 
language programs into hexidecimal machine code tor 
ELF It use Mnemonic abbreviations tor instructions 
(rather than numerics) make programs easier to read 
and help prevent errors $19.95 postpaid 

□ Disassembler on cassette tape lakes machine code 


programs and produces assembly language source list 
mgs to help you understand and improve your programs 
$19.95 on cassette tape 

SAVE $9 90— Text Editor Assembler & Disassembler 
purchased together, only $49.95! (Require Video Dis 
play Board plus 4 k memory ) 

□ ELF ll Light Pen. assembled & tested $7.95 plus $i 

p&h 

□ ELF II Color Graphics & Music System Board kit 
$49 95 plus $? p&h 

□ ELF ll connects directly to the video input ot your tv 
set without additional hardware To connect ELF ll to 
your antenna terminals instead, order RF Modulator. 
$8 95 postpaid 

Coming Soon: A-D. D-A Converter Controller Board 
and more' 

Print 

Name 


City . 


. _ DEALER INQUIRIES INVITED 


— _1 


★★★★★★★★★★★ 

Disco-Tech TM 

DDT 

T.M. 

Disc Drive Timer 

for TRS-80 (16K, 32K, 48K) 
& Apple Microcomputers 
Works with any disc drive. 

Radio Shack (new & old 
model drives ), Shugart f MPI, 
Pertec & Vista. 

Get the bugs out of your disc drives 
with DDT, DISCO-TECH’s brand- 
new program which lets you analyze 
and adjust disc drive motor speed 
within a tenth of an RPM (in a total 
300) with a real time graphic display. 
Anybody can do it! All you need is 
DDT, two screwdrivers, and five 
minutes’ time. No more down time 
and costly repairs. DDT is faster, 
easier, more accurate than strobe 
timing - and DDT is the ONLY way 
to adjust a Pertec, short of taking it to 
a repair shop. Incorrect motor speed 
causes lost data and program in- 
compatibility. DDT lets you check 
disc drive motor speed routinely with 
a detailed motor speed analysis, so 
your drives are always running right. 

Be sure to specify TRS-80 or Apple. 
Cassette $ 14 95 on’diskette only. 
Diskette S 19 95 

Postpaid 

Check , M.O., Visa, Mastercharge 

California residents add 6% sales tax. 

*********¥¥*¥¥-¥-***¥¥ 

MLUP-1 

Machine Language Utility 
Package No. 1 

TRS-80 Level II or Disc BASIC 
(16K, 32K, 48K) 

Six machine language routines to 
make your TRS-80 more efficient, 
versatile and trouble-free. 

KEYBOARD DEBOUNCE/ REPEAT - 
FORMATTED INPUT - UPWARD 
SCROLLING - DOWNWARD 
SCROLLING - SHIFT & DELETE - 
SHIFT AND INSERT 

$25 Postpaid 

Write today for complete 
details or to order. 



microcomputer products 

a division of 

Morton Technologies, Inc. 

P.O. Box 1 1 129, Santa Rosa. Ca. 95406 

Dealer inquiries invited. 
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HAYDEN’S 

READY-TO-RUN 

BUG-FREE 


PROGRAMS . . . 

. . . for others, for yourself. 



SARGON II 
GRIDIRON: 

A MICROFOOTBALL GAME 
BATTER UP!!: 

A MICROBASEBALL GAME 
BACKGAMMON 

SONGS IN THE KEY 
OF APPLE 

CROSSBOW 

MAYDAY 

GAME PLAYING WITH 
BASIC 

SKETCHMODE 
KEYNOTE 
MICROTYPING 
GENERAL MATHEMATICS-1 
COMPLEX MATHEMATICS 

ENGINEERING 

MATHEMATICS-1 

is* H37 

Give one this holiday season! 
Hayden Book Company, Inc. 

50 Essex Street, Rochelle Park, NJ 07662 


Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

700% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level “/I ” — at $129. 95 — is your starting point. 

Starting at just $129.95 for a Level “A ” operating system, 
you can now build the exact computer you want. Explorer/ 85 
can be your beginner's system, OEM controller, or IBM- 
formatted 8" disk small business system. . .yet you're never 
forced to spend a penny for a component or feature you don V 
want and you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities— a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100 % software compatible )— a computer which 
features onboard S-100 bus expansion— plus instant conver- 
sion to mass storage disk memory with either 5-1/4” diskettes 
or standard IBM-formatted 8” disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don’t have them already), 
Explorer/85 lets you begin computing on a significant level. . . 
applying the principles discussed in leading computer maga- 
zines. . .developing “state of the art” computer solutions for 
both the industrial and leisure environment. 

Level “A” Specifications 

Explorer/85’s Level “A” system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM-1 /O— all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, plus generous prototyping space. 

(Level “A” makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 
can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
• I/O: provisions for 25-pin 
(DB25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 
...provision for 24-pin DIP 
socket for hex keyboard/dis- 
play. . .cassette tape recorder in- 
put. . .cassette tape recorder output. . .cassette tape control 
output. . .speaker output. . . LED output indicator on SOD 
(serial output) line. . .printer interface (less drivers). . .total of 
four 8-bit plus one 6-bit I/O ports •Crystal Frequency: 6.144 
MHz • Control Switches: reset and user (RST 7.5) 
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard • Counter/Timer: programmable, 14-bit 
binary • System RAM: 256 bytes located at F800, ideal for 
>maller systems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via S-100 bus or 
IK on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling . . .tape 
dump with labeling. . .examine/change contents of memory 
...insert data... warm start. . .examine and change all 
registers. . .single step with register display at each break point, 
a debugging/training feature... go to execution address... 
move blocks of memory from one location to another. . .fill 
blocks of memory with a constant . . . display blocks of memory 
. . . automatic baud rate selection . . . variable display line length 
control (1-255 characters/line). . .channelized I/O monitor 
routine with 8-bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling. . . 
tape dump with labeling. . .examine/change contents of mem- 
ory... insert data... warm start. . .examine and change all 

f" NetronTc™ &d" L fcT, """ — 

333 Litchfield Road, New Milford, CT 06676 


By Netronics 



Level “A" at $ 129.95 is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use. 




Hex Keypad /Display. 



Please send the items checked below— 

□ Explorer/85 Level “A” Kit (ASCII 
Version), $129.95 plus $3 p&h. 

□ Explorer/85 Level “A” Kit (Hex 
Version), $129.95 plus $3 p&h. 

□ 8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

□ 8k Microsoft BASIC in ROM Kit 
(requires Levels “B,” “D,” and "E”), 
$99.95 plus $2 p&h. 

□ Level “B” (S-100) Kit, $49.95 plus 
$2 p&h. 

□ Level “C” (S-100 6-card expander) 
Kit, $39.95 plus $2 p&h. 

□ Level “D” (4k RAM) Kit, $69.95 

plus $2 p&h. 

□ Uvel "E” (EPROM/ROM) Kit, 
$5.95 plus 50C p&h. 

□ Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 

□ ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232-C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
$149.95 plus $2.50 p&h. 


plus$2p&ii. 

□ Deluxe Steel Cabinet for ASCII 
Keyboard/Terminal, $19.95 plus $2.50 
p&h. 

□ Power Supply Kit (±8V @ 5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
p&h. 

□ Gold Plated S-100 Bus Connectors, 
$4.85 each, postpaid. 

□ RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

□ 16k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 p&h. 

□ 32k RAM Kit, $329.95 plus $2 p&h. 

□ 48K RAM Kit, $459.95 plus $2 p&h. 

□ 64k RAM Kitr$589.95 plus $2 p&h. 

□ 16k RAM Expansion Kit (to expand 
any of the above up to 64k), $139.95 
plus $2 p&h each. 

□ Intel 8085 cpu User’s Manual, $7.50 

postpaid. 

□ Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 

□ 12” Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

□ North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S-100 controller, 


registers. . .single step with register display at each break point 
...go to execution address. Level “A” in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. 

Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 
register and status information. 

Level “B” Specifications 

Level“B” provides the S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . . address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks. . .address and data bus drivers for 
onboard expansion. . .wait state generator (jumper selectable), 
to allow the use of slower memories ... two separate 5 volt 
regulators. 

Level “C” Specifications 

Level “C” expands Explorer’s 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 
Explorer/85 with Level cards are neatly contained inside 
"C” card cage. Explorer’s deluxe steel cabinet. 

Level “C” includes a sheet metal superstructure, a 5-card gold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-100 connectors 
Level “D” Specifications 

Level “D” provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level “E” Specifications 

Level “E” adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC’s 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer/85 Applications Pak! 

Experimenter's Pak (SAVE $12.50)— Buy Level "A” and Hex 
Keypad/Display for $199.90 and get FREE Intel 8085 user’s 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45)— Buy Level “A,” ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user’s manual 
plus FREE postage & handling! 

Engineering Pak (SAVE $41.00)— Buy Levels “A,” “B,” 
“C,” “D,” and “E” with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user’s manual plus FREE postage & handling! 

Business Pak (SAVE $89.95)— Buy Explorer/85 Levels “A,” 
“B,” and “C” (with cabinet), Power Supply, ASCII Key- 
board/Computer Terminal (with cabinet), 16k RAM, 12” 
Video Monitor, North Star 5-1/4” Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5-1/4” minidiskettes ($49.95 value) 
plus FREE 8085 user’s manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical 
Assistance, Etc. Call (203) 354-9375 “ 

sonalized disk operating system— just ■ 
plug it in and you’re up and running!),! 
$699.95 plus $5 p&h. 

□ Power Supply Kit for North Star! 
Disk Drive, $39.95 plus $2 p&h. 

□ Deluxe Case for North Star Disk! 
Drive, $39.95 plus $2 p&h. 

□ Experimenter’s Pak (see above),! 
$199.90 postpaid. 

□ Student Pak (see above), $319,851 
postpaid. 

□ Engineering Pak (see above), | 
$514.75 postpaid. 

□ Business Pak (see above), $1599.40 1 
postpaid. 

T otal Enclosed $ I 


^N15 


g 'onn. res. add sales tax) By- 
Personal Check 
Check □ Visa 


□ M.O./Cashier’s| 
□ Master Charge ■ 

(Bank # )i 


Acct. # 

Signature 

Exp. Date 

Print 


Name 



Address . 


City_ 


[XXII. ^ ^ VVIIUWIIVI, 

□ Hex Keypad/Display Kit, $69.95 DOS. and extended BASIC with per- State _____ 


_Zip_ 


Send Me Information i 
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A.C. POWER 
CONTROL for ALL 
COMPUTERS or 
COMPLETE TURNKEY 
SYSTEMS 

Interface TO the Real World with GIMIX Relay 
Driver Boards. Connects to any Computer 
through a 20 ma. current loop (up to 4 
Boards- 128 Relays per port). 

Interface FROM the Real World with GIMIX 

★ OPTO BOARDS (up to 34 switch closures with one 8 bit 
Parallel I/O Port) 

★ 16 BUTTON KEYPADS 

★ 35 BUTTON ALPHANUMERIC KEYPADS 

A Broad Range of 6800 Systems 
and Boards Compatible 
with the SS50 Bus 



MAINFRAME: Includes chassis, power 
supply, switches, fan and mother board . . $ 798.19 

16K SYSTEMS: Mainframe, plus 6800 CPU, 

16K Static Ram and choice of I/O $1344.29 

Other packages available. 



16K Static RAM 
Boards for the 
SS-50 Bus 


• Gold bus connectors 

• 4 separate 4K Blocks 

• Individual Addressing, 
Write Protect, and Enable/ 
Disable for each blocf 



$ 298 13 



Memories . . . 

As above 
with Sockets 
and Software 
control features 

s 368 16 


All GIMIX memory boards are assembled, 
Burnt-In for 2 weeks, and tested at 2 MHz. 
Add $32.00 for 250 ns parts 


Tl TMS 4044’s — 10% SUPPLY 

(Not an “ equivalent ”, but the real thing!) 

450 ns $ 5.90 each 250 ns $ 6.90 each 

8KPR0M BOARD $ 98.34 

4K PPD PROM BOARD, Burner and Duplicator ... 1 98 . 35 

2708’s each 7.90 

64or32x 16 VIDEO BOARD 198.71 

80 x 24 SUPER VIDEO BOARD with user programmable RAM 

character generator 458.76 

Serial I/O’s 1 Port $ 88.41 4Port 198.43 

Parallel I/O’s. ...2 Port $ 88.42 8 Port 198.45 

Add $5. handling charge on orders under $200. 


Eimix 

1337 WEST 37th PLACE ^ G28 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 • TWX 910-221-4055 

Quality Electronic products since 1975. 



CURSOR 


The Original Cassette Magazine 
for the Commodore PET. 

• Five excellent programs come to you each month 
on a C-30 cassette, ready to load and run. 

• Every issue has an animated "Front Cover" that 
uses PET graphics to the fullest. 

• Compare value: each issue of CURSOR includes 
a featured program that would cost $7.95 to 
$12.95 elsewhere! 

• CURSOR is mainly entertainment, but we also 
publish useful utility programs, as well as educa- 
tional and business programs. 

• With each monthly CURSOR cassette, you also 
receive CURSOR notes with written instructions 
for the programs, and a fresh, opinionated look at 
our crazy industry. 

CURSOR = High Ouality PET Software 

□ 12 issues only $33 in US & Canada 

□ 6 issues for $20 

□ Sample Copy $3.95 «^ci45 

We Accept VISA and Mastercharge 
CURSOR, Box 550, Goleta, CA 93017 

Our Subscribers are Happy People! 




CdmpuCdueh 




COVER YOUR INVESTMENT 

Beautify and protect from dust and spills with super 
tough, light weight, naugalhyde vinyl. Available in 
three decorator colors: 

Electra Blue, Saddle Tan, and White Room White 

TRS-80 KEYBOARD $7.95 VIDEO DISPLAY $9.95* 

CASSETTE $3.95 COMPLETE SET $19.95* 

’With expansion Interface add $3.00 
(Pictured above with expansion interface.) 

PET $19.95 APPLE II $9.95 (Keyboard only) 

SORCERER $9.95 APPLE II DISK $3.95 
TRS-80 DISK $3.95 APPLE SET $1 1 .95 


Include $1.00 for postage and handling. 

Send check or money-order to: Compu-Cover ^ Cl 22 

P O Box 324 

DEALER INQUIRIES INVITED Mary Eslher , FL 32569 
„ CLUB DISCOUNTS AVAILABLE Phone (904) 243-5793 ^ 


6800 OWNERS 

At last a real world fully addressable SS-50 control 
interface. Control robots, appliances, organs, solar 
devices, etc. Applications limited only by your imag- 
ination. Easy to use with machine language as well as 
basic. Fully buffered board plugs directly onto 
motherboard and responds to any address defined 
by user. 2 fast relays latch data while 8 opto- 
isolators allow handshaking capacity. Kit comes 
with 2 relays while other 6 I/O lines are left at TTL 
levels. Circuit board allows addition of 6 relays 
available from us at nominal cost. 

Kit $74.95 
Assembled and tested $99.95 
Additional Relays $3.98 ea 

EXTENDER BOARDS 

Extend both the 30 and 50 pin buses in SWTP 6800. 

Both for $19.95 

No COD on Canadian orders 
Visa & Master Charge • Ariz Res add 4% Sales Tax 

WRITE FOR DETAILS ^ T46 

TRANSITION ENTERPRISES INC. 

Star Route 1, Box 241, Buckeye, AZ 85326 


tinyFORTH 

tinyFORTH is the TRS-80 cassette oriented 
version of the dictionary based computer 
language called FORTH. 
tlnyFORTH includes these features: 
Dictionary-oriented structured high-level 
language Built-in assembler and text 
editor ^ Enhanced graphics ^ Cassette 
tape input and output ** Interpreter for quick 
program development ^ Compiler for fast 
execution ^ tinyFORTH is faster, more 
compact, and more powerful than 


BASIC ^ tinyFORTH programs are 
interchangeable ^ Easy to use. 
tlnyFORTH cassette for 16K TRS-80 and full 

documentation $29.95 

Documentation Only $9.95 


All orders are fully guaranteed. Add $1.50 for 
postage and handling. Order with check, 
money order, COD, Visa, or Mastercharge. 
Specify TRS-80 level when ordering. 

The Software Farm ^sm 

Box 2304 Dept. A5 Reston, VA. 22090 







SUP-R-SORT sort/merge uti I ity $39.00 

ACCOUNTS RECEIVABLE $ 89.00 


DATA CASSETTES (Leaderless) for I 
TRS 80, PET # etc. 6 For $10. PPD. I 

1 J 

MasterCharge & VISA OK. ✓'Y2 

YOUNGS 

P.O. BOX 5207 Stn. B, Victoria B.C. CANADA 


TRS-80 SOFTWARE 

MONITOR #3 $39.95 

Disassembler; ASCII and hex displays; memory move, 
search. Verify, and modify; read and write object tapes; 
hex arithmetic; object code relocates unload programs 
from TRSDOS memory areas to disk; symbolic tape. 

MONITOR #4 $49.95 

Adds, save and read disk files; direct input and output of 
disk sectors; send, receive or talk to another computer 
via the RS-232-C Interface; symbolic disassembly on disk. 

PACK/UNPACK $24.95 

Increase disk file capacity by 33% with NO NEW HARD- 
WARE. Applies only to string data. Ideal for mailing lists, 
telephone files, etc. 

HOME BUDGET $49.95 

Keeps track of your checkbook, income, and monthly 
bills. Computes monthly and year-to-date summaries. 
(Requires 32K, disk.) 

MAILING LIST $69.95 

Over 1000 names on a single diskette! Add, change, 
delete, find name, alphabetic or zip sort, print labels or 
master list. (Requires 32K, disk.) 

HOWE SOFTWARE 

14 Lexington Road " H47 
New City, NY 10956 
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THE 

SMART TERMINAL 

SOFTWARE PACKAGE FOR THE 

TRS-80 


• TRUE BREAK KEY 

• AUTO REPEAT KEYS 

• PROGRAMMABLE SOFT’ KEYS 

• MULTIPAGE SCROLLING DISPLAY 

• FULLY CONFIGURED FROM KEYBOARD 

• TWO SELECTABLE LINE DIAGNOSTIC MODES DISPLAY 
CONTROL CHARACTERS 

• MULTI PROTOCOL CAPABILITY 

• GRAPHIC CHARACTERS GENERATED FROM KEY- 


BOARD 

• TRANSMIT SCREEN, PRINT SCREEN 

• TRANSMIT FILE. RECEIVE L CREATE DISK FILE 

• FLEXIBLE I/O LINKAGE CAPABILITY Q fjg 95 

^M115 


MICRON, INC. 

10045 Waterford Dr. 
Ellicott City, MD 21043 
(301)461-2721 
MC/VISA accepted 


Price Reduction: 

TRS-80 Fortran Pkg. 

By Microsoft $199.00 

Coming Next: 

A Spooler For the TRS-80 


? ? ?### !!!???###???!!! ###? ? ? 
? DISK DRIVE WOES? MEMORY LOSS? ? 
ERRATIC OPERATION? 

DON’T BLAME THE SOFTWARE! 

‘Power Line Surges & Hash could be the culprit! 
Floppies, memory & processor often interact! 
ft ‘Curb damaging Surges & Hash with our ISOLA- ft 
,, TORS and Suppressor/Filters. Eliminate Equip- 
11 ment Interaction with our unique ISOLATORS. »' 
ft ‘ISOLATOR (ISO-1 A) 3 filter isolated 3-prong ft 
sockets; integral surge suppression; 1875 W total . 

? load, 1 KW any socket $54.95 • 

2 ‘ISOLATOR (ISO-2) 2 filter isolated 3-prong socket J 
banks (6 sockets total); integral surge suppres- - 

* sion; 1875 watt total load, 1 KW load either I 

ft bank $54.95 ft 

,, ‘Suppressor/Filter (SFK-31) 3-prong socket; 1 KW ,, 

# load $24.50 # 

ft ‘Suppressor/Filter (SFK-33) Three 3- prong sock- ft 

ets; 1250 watt load $32.50 

PHONE ORDERS 1-617-655-1532 

133J Electronic Specialists , Inc. 

171 South Main Street, Natick, Mass. 01760 
Dept. KB 

? €£ ^E36 1 

? . ?### ! ! ! ? ? ?###?? ? ! ! ! ###? ? ? 


Datapoint CRT Terminals 



Fully-Assembled — Guaranteed 

#3000 $495.00 

• Add $15 packing. refurbished 

• Shipped FOB Washington, D.C. Terms check, M.O. 
or charge. 

• 90-day guarantee 

• Speeds from 110 to 9600 Baud available, numeric 
keypad, cursor controls, ASCII keyboard with code- 
able options. Green phosphor. 25 72-character lines, 
RS-232 serial interface. Model 3360. $649.50, with 
Edit, block-transmit, search options. DATASHARE. 
Scrolling versions $648.50. Manual $10. Cable kit 
$9.95. M-33 ASR Teletype $895, KSR $725; All M-28, 
35 components available, also Modems, readers. 
QUANTITY DISCOUNTS AVAILABLE. Leasing, ser- 
vice at low prices. 

TELECOMMUNICATIONS SERVICES CO. 
Box 4117, Alexandria, Va. 22303 ^126 
703-683-4019 / .'LX 89-623 


Canadian 

8K MEMORY KITS 

Ml — Fast Signetics 21L02-1 RAMs with 20 
pages of Documentation— solder mask Low 
power Schottky— S- 100 Bus— Full Buffering 

$179.95 

M2— as above with DIP switch address select 
and Robinson Nugent 1C sockets only $199.95 

MEM1— WAMECO bare board as used in 
above kits $39.95 

Write for info on WAMECO CPU and other 
S-100 bare boards. 


ftRTHAN COMPUTER 

A Q I vil (orthon holdings LTD) 

^ 08 

12411 Stony Plain Rd 
Edmonton, Alberta Canada T5N3N3 


THE 

COMPUTER EXCHANGE 

2217 Freeland Way ^ C146 
Dallas, Texas 75228 


BUY/SELL 

EXCHANGE 

HARDWARE 

SOFTWARE 

NEEDED INFORMATION 


MAILED FIRST CLASS MONTHLY 
ONE YEAR ONLY $5.00 


^TRS-80 ? 

Scientific Library Vol. 1 

• ROOTS OF EQUATIONS 

• DIFFERENTIATION AND INTEGRATION 

• SIMULTANEOUS EQUATIONS 

• MATRIX OPERATIONS (determinant. Inversion, eigen- 
values, etc.) 

2 • LEAST SQUARE ANALYSIS (curve fittings, linear 
regression, polynomial regression, multiple regres- 
? slon) 

| •ORDINARY DIFFERENTIAL EQUATIONS (Initial value 
£3 problems, simultaneous equations, stiff equations) 

• PARTIAL DIFFERENTIAL EQUATIONS (o doss of PDE) 
•STATISTICS (median, variance, standard deviation, 

4 ? etc) 

Q • PLOTTING (disploy of doto ond functions) 

^ For educators, scientists, engineers, researchers ond 
fcS those Interested in serious computing with TRS-80. 

£ Complete documentation of above programs including 
2 program listings, detailed descriptions, brief theory, 

£2 references ond application examples. 

V All programs tested ond ready for run with TRS-80 (level 
| II. 16K). 

As $ 1 2.00 send check or money order to» ^ L3 

I Q,. ;!%»«» 5819 Thomas Ave., 

^ ill 4* H.FP Philadelphia PA 19140 


WE MEAN BUSINESS! 

BUSINESS SOFTWARE. THAT IS 


USE YOUR jne on* 
FOR MORE l,W ' 0U 
THAN FUN AND GAMES 


THE DATA DCJBBER $49.95 

Duplicates any program tape to TRS-80 quality. Recon 
structs date pulses to ensure accurate CLOADs. Permits 
easy loading of even poor quality commercial tapes with- 
out constant volume adjusting. Money-back guarantee if 
not satisfied. 


THE ELECTRIC SECRETARY $75.00 

A powerful word processor to turn your TRS-80 into an 
automatic typewriter. Features page numbering, movable 
margins, headers, variable page length, and title centering. 
Enter text, revise, correct, and output to printer page for 
matted, justified, even hyphenated as required. Cross 
coupling files permits individually addressed form letters. 
Complete with upper/ lower case conversion information 
on diskette. Specify if RS-232 adapter is installed in 
interface. 

MAILROOM PLUS $75.00 

A versatile and powerful mailing program to pnnt labels 
by sequential coding: zip. city, state, customer ID code, 
even last name. Sorts by any code in minutes and stores 
sequentially in a single string (approx 1 500 records per 
diskette). Includes AUTOPRINT. Supplied on diskette. 

MINIMAIL $50.00 

A compact version of MAIL ROOM PLUS but without 
customer coding. Features alpha-lookahead for dupli- 
cates. Supplied on diskette 

FORMLET $35.00 

Generates form letters from MINIMAIL records. Prepare 
your letter, bulletin, notice, advertisement, etc., then load 
the MINIMAIL files. Your printer will print the inside 
address, letter, and repeat for each name in the file— all 
properly spaced and justified. Supplied on cassette. 

AUTOBOOT $ 1 5.00 

Simplifies automatic BASIC program loading from your 
DOS. Permits sequencing through your choice of DOS 
commands, selects files and memory size you specify, and 
loads or runs selected program. Allows user to see direc- 
tory and free space before program runs automatically. 
Supplied on cassette 

SIR ECHO $10.00 

A handy program to make your printer work like an 
electric typewriter. Use alone or merge with your programs 
to make what appears on the screen echo to the printer 
Supplied on cassette 

TELEFON $20.00 

Make your TRS-80 a smart terminal. Communicate with 
time-share and other computers, bulletin boards, etc. 
Transfer programs over the phone. For disk systems with 
modem. 

UPPER/LOWER CASE CONVERSION $20.00 

Reprint of KILOBAUD article explaining how to modify the 
TRS-80 to display both upper and lowercase characters. Kit 
contains step-by-step instructions, parts, and necessary soft- 
ware on cassette for case reversal, echo, and automatic line 
feed routines. 


User group discounts available 
Dealer inquiries invited 


‘TRS-80 is a trademark of the Tandy Corp 


TERMS Check, money or- 
der. Visa. Mastercharge 
Washington residents add 
5 3% for tax 


tS P52 




THE PERIPHERAL PEOPLE 

ft RO. Box 524, Dep’t. K 

|F Mercer Island, WA 98040 

iP* (206)232-4505 
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TRS- 80 ® BUSINESS SOFTWARE 

Why not buy THE GENUINE ARTICLE??? 

The Osborne & Associates applications (Payroll with Cost Accounting, Accounts Pay- 
able & Accounts Receivable, and General Ledger) are on their way to becoming the 
standard applications software in the microcomputer field. 

The genuine O&A software is written in CBASIC® for the CP/M® Operating System. 
Any other combination of language and operating system represents a reprogramming 
effort. . .for the TRS-80, Model I, several organizations have done such a reprogram- 
ming in Disk BASIC under TRSDOS. These packages have certain drawbacks such as 
having some features of the application removed. In addition, the fact that they are writ- 
ten in a source interpreter BASIC causes the comments in the source programs (if these 
are distributed at all) to be removed in the interest of saving space and execution time. 
Since CBASIC is a compiled language, comments cost nothing (in either space or execu- 
tion time) in the executable version of the file— but such comments are invaluable in the 
later program maintenance and modification that is always required on applications soft- 
ware. Without having such comments, it is easy to spend many times the cost of the soft- 
ware on just one modification/maintenance effort. A buyer should take this into con- 
sideration when looking at the apparent cost of the package. The CBASIC source pro- 
grams we sell are heavily commented to aid the programmer. 

Our programs are THE GENUINE ARTICLE . . . the CBASIC source code as de- 
veloped by Osborne & Associates. We furnish the buyer BOTH the TRS-80, Model I ver- 
sion (requires a 48K Model I with two or more disks) AND the unmodified 8” version (for 
later use on the TRS-80, Model II or other 8” CP/M system). . .at no extra charge. By 
using our DOWNLOAD program, it is possible to start using the applications on the 
Model I, and then when the Model II is up and running at a later date, download the data 
files from the Model I to the Model II and keep running the same applications without 
disrupting your operation. 

The Osborne & Associates books have been rewritten to reflect the CP/M, CBASIC 
versions of the applications. These books can be purchased either from your local 
computer store or from us directly. We can see no percentage in your buying other than 
THE GENUINE ARTICLE. . .which is what we sell. . the Osborne & Associates 
source programs in CP/M and CBASIC. 


CP/M Operating System 

CBASIC Compiler 

O&A Payroll w/Cost Accounting 

O&A Accts. Rec./Accts. Payable 

O&A General Ledger w/Cash Journal 
O&A CBASIC books for above (each) 
DOWNLOAD program 


S I 50.00 
. . 95.00 
. 250.00 
. 250.00 
. 250.00 
... 15.00 
. . 95.00 


TRS-80 is a registered trademark of Radio Shack, a Tandy company 
CP/M is a registered trademark of Digital Research 
CBASIC is a registered trademark of Software Systems 
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804 1 NEWMAN AVENUE • SUITE 208 • HUNTINGTON BEACH. CALIFORNIA 92647 • (714)848-1922 



With these disks, I can turn your 
TRS-80 into a serious computer. 


I’m Irwin Taranto, and I’ve put the first com- 
puter into more than 300 different businesses. 

It’s taught me that the TRS-80 is an 
elegant piece of hardware despite its low 
price. Given the right programs, it can jump 
through hoops. 

Put simply, I have the right programs. Four 
of them are the genuine Osborne & Associates 
systems, originally designed for the $30,000 
Wang computer. I've made a few minor modifi- 


THE OSBORNE PROGRAMS 

Accounts Payable: invoice-linked, it reports, 
does checks and links to general ledger. 
Accounts Receivable: invoice-linked, it tracks 
invoices and aging, prints statement and links 
to general ledger. 

General Ledger: handles 1750 transactions each 
on 200 different accounts. Cash journal option 
available. 

Payroll: figures the pay, does the checks and all 
the bookkeeping. 

AND MY OWN PROGRAMS 

Inventory Control: gives immediate readout on 
any inquiry. It has many existing versions or can 
be individually tailored. 

NEW! Invoicing: linked to accounts receivable. 
Prints invoices and feeds data into receivables. 


cations, and they now work on a $4000 TRS-80. 
The other two programs I added myself. 

These programs are fully- documented, 
and you can buy the books locally or from me. 

I made them work on the TRS-80, and if you buy 
them from me, I'll make them work for you. 

If you’re not sure about that, call the 
number below and get the names of some of 
the people who’ve bought all over the world. 
Then ask them. 

These programs cost $99.95 each. (The 
Cash Journal option on the General Ledger 
adds another $50.) That gets you the disk, all 
the instructions you need and my phone num- 
ber. If you call, we answer all your questions. 

If your question’s tough enough, I’ll talk to 
you personally. 

Because I plan to turn that TRS-80 of yours 
into a serious computer. 

„„ Taranto 

& ASSOCIATES 

P.O. Box 6073, 4136 Redwood Highway, San Rafael CA 
94903 • (415) 472-1415. Add $3 per order for handling, 
6% sales tax in California only. If you don’t already 
have the books, add $15 each (invoicing book, $10). 
Mastercharge, Visa OK. 



ENGINEERING COMPUTER APPLICATIONS 

NEWSLETTER 


Latest developments • Advice 
Graphics • Small computers 
Save time and money 


FREE ISSUE 

P.O. Box 2732-A1 
Littleton, Colo. 80161 

^E55 


Z80/8080 

VIDEO DISPLAY ORIENTED 

TEXT EDITOR 

Source Listing with Documentation 


Features: 

— Makes text editing faster & much more convenient 
—Each press of a key is a complete operation 
—Text is immediately re displayed after each change 
—Automatic repeat mode — just hold down the key 

— Full cursor movement with automatic scrolling 

— Flip through text by pages — either direction 

— Blanks are compressed to save space 
—Occupies approximately 2K of memory 

—Clear comments comprise 85% of the source code 

— Easy-to-understand Ziiog mnemonics are used 
—Complete implementation instructions included 

Hardware requirements: 

—A fast video display (can be shared memory type) 
—Software testable key-pressed status 

Note: Assembly language programming ability is required 
to modify the I/O subroutines and a few constants for 
your particular system. 

Send check or money order for $12 to: i^*C162 

Creative Computer Services 

PO Box 1327 Corvallis, OR 97330 




TltS-SO, AII'LE, SS-100 Users .. 

We have a quality hard copy printer 
for your computer. 

Control Data Model CA I 34-A printer-terminal has: 
I 32 print positions, solid characters (64 ASCII char.); 
adjustable tractor feed; 30 CPS; and uses parallel I/O 
port (Centronics Interface). 

These terminals also have ASCII keyboard with 1 0 key 
pad. Price S6S0.00; Includes stand, covers and main- 
tenance manual. 30 day warranty. FOB 
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S APPLE 

There an 

APPLE 

Everywhere an 

APPLE! 
APPLE! 


AND GET A LOAD OF 
THIS DEAL ! 

WITH EVERY PURCHASE OF AN 

APPLE 11-1 6K 

*1195°^ 


MASTER CHARGE & VISA ACCEPTED 

' COMPUTER CORNER OF NEW JERSEY 

439 RT. 23 POMPTON PLAINS, N.J. 07444 

is C64 CALL TODAY (201) 835-7080 

-PRIME TESTED MEMORY CHIP8 * ’ * www 


12” BLACKS WHITE 
LOW COST VIDEO 
TERMINAL 

Easily interfaced with Radio Shack TRS 80 

$149.00 LIST 

Will sell 6 feet coaxial cable $ 5.00 
Add $5 for shipping and handling in Continental U.S.A. 



• Ideal for home, personal and business computer systems; 
surveillance monitors • 12" diagonal video monitor • Com- 
posite video input • Compatible with many computer 
systems • Solid-state circuitry for a stable & sharp pic- 
ture • Video bandwidth— 12 MHz £.3 DB • Input im- 
pedance — 75 Ohms • Resolution — 650 lines Minimum IN 
Central 80% of CRT; 550 Lines Minimum beyond central 80% 
of CRT ref El A RS-375 • Dimensions— 11.375" high; 16.250- 
wide; 11.250" deep (exclude video input con- 
nector) • Weight— 6.5 KG (14.3 lbs) net 

Use Master Charge/Visa or send money order. 

Micro Products Unlimited 


P.O.Box 1525, Arlington, TX 76010 
817/461-8043 
Dealer inquiries welcome 


is M81 


Radio /haetf DIALER 

COMPUTER CENTER 

MICRO MANAGEMENT 
SVSTEMS 



Up To 15% Discount 
on 

TRS-80's 


MICRO-COMPUTER SPECIALIST 
LARRY OWENS 

COMPUTER CENTER 

MINI MALL— DOWNTOWN SHOPPING CENTER 
CAIRO, GEORG I A 31 728 
912-377-7120 


data id 
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CHECKS IN MICRO- 
QUANTITIES? 

NOW 
THERE’S A WAY. 


Wondering how to use your micro to print checks for personal 
and business use? Now, from ARIES, there is a way to do it easily 
with continuous checks in small quantities. And, without a huge 
investment. 

Micro check printing eliminates time consuming, error-prone hand- 
writing of PERSONAL, PAYROLL, or ACCOUNTS PAYABLE checks. For 
home or small business use, it's an idea whose time has come: A new way 
to make your micro pay off. 

NOW AVAILABLE FROM ARILS: 


PERSONAL CHECKS 

8 Vi" width 

(7 Vi" without margins) 

3 Vi " depth 
200 @ $39 00 
500 @ $79 00 


BUSINESS CHECKS 

8 Vi" width 

(7Vi" without margins) 

7 " depth (includes 3*/i" voucher, 3 ,/ >" check) 

200 @ $48 00 
500 @ $95 50 

Use for either Payroll or Accounts Payable 
Includes imprinting of payer at upper left of check — 4 lines of 30 positions each, bank name and 
address, transit and routing numbers; and the M l C.R encoding at the bottom 

Brochure and Samples Available Upon Request. Prices Good Thru 1979 
Include BANK M l. C.R Encoding Sheet With Order 


NO ONE ELSE OFFERS MICRO CHECK- 
PRINTING SO EASILY. WITH ARIES 
YOUR MICRO PAYS OFF. ^Aioe 



ARIES 


Computer Products 
P.O. Box 7932 K Eugene OR 97401 

Price include freight anywhere in Continental U.S. 


iS Reader Service— see page 227 
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Call about our fantastic price on 
4-drlve complete system. 

I Level II 4K $557.10 

Level II 1 6K $750.00 

(w/o num. keypad) 

Expansion Interface $269.00 , 

Expansion Interface 1 6K $423.00 

Expansion Interface 32K $524.00 

1 6K Memory Kit for TRS-80 or Apple 

$89.95 

TRS-80 & NORTH STAR ADD-ON DRIVES 



CUSTOM 

ENCLOSURE 



CABLE 

INCLUDED 


Shugort SA 400 or DASF 6106 single drive system in custom enclosure $4 1 5.00 
Double drive system in custom enclosure $825.00 

DASF 6106 40 track, drive only $299.00 

Shugort SA 400 $315.00 

Seomon 8” drive $399.00 

HAZELTINE 1400. WHILE SUPPLY LASTS! (18 MONTH WARRANTY). . . . $649.95 

Centronics PI printer (TRS-80 add-on) $398.95 

Centronics 779-2 tractor (TRS-80 odd-on) $1049.95 

Tl printer .. $1599.00 

Horizon 1 Kit $1339.00 

Single tier walnut Formica enclosure for SA 400 or DASF drive $27.00 

Two tier walnut enclosure for SA 400 or DASF drive $45.50 

Verbatim mini disks, 5-1/4”. box of 10 $3.20 per disk 

Dox of 10. 8” disks $3.95 per disk 

* * MAIL ORDER ONLY * ★ 


INTERTUBE TERMINAL 
S784.00 


WE ACCEPT BANK AMERICARD, VISA, MASTER CHARGE 



29-02 23RD AVENUE 

I3E1 


ASTORIA, NEW YORK 11105 



’•■it 


UNCOM PROMISED 
QUALITY AND 
PERFORMANCE IN A 
JOYSTICK FOR YOUR 
APPLE II* 

Available now from 
your local dealer 

$65 

or by mail from 


Send the PAIA/APPLE/n Joystick Controller □ $65. 00 plus 

$1. 50 postage enclosed. □ Charge VISA MC 

Card No. Expiration Date: 

name 

addr es s 

city state zip 

KMA ELECTRONICS DEPT.11-K J020W. WILSHIRE BLVD. . OKLAHOMA CITY. OK 73116 


Whether for technical/graphics or a more realistic 
game of Star Wars, you* 11 love this precision gimballed 
joystick with self-centering action and unique capacitive 
switch that activates with only a touch of the control shaft. 
Front panel accessible X and Y axis trimmers and input 
pushbutton are featured on the PAIA/ APPLE n Joystick- 
Plug compatible with the APPLE EE game controller. 

Distributed by: High Technology, Inc. , Oklahoma City 
- Dealer Inquiries Invited P9 



"THE" 

TRS-80 Users Journal 
THE 80-U.S. JOURNAL 


ANYTHING you can do on (or to) Level I, 
Level II or TRSDOS is covered in detail by 
THE JOURNAL. (VJe have been doing it with 
regularity since September, 1978!) 
Published bi-monthly; subscriptions are 
$16.00/1 year, $31.00/2 years, $45.00/3 years 
in the U.S.; $20.00/1 year, $39.00/2 years, 
$55.00/3 years in Canada (First class mail) 
$24.00/1 year, $47.00/2 years, $68.00/3 years 
all other. (Foreign sent Airmail). MC/Visa 
O.K.— call (206) 475-2219 or send check or 
money order to: 


The 80-U.S. JOURNAL 
PO Box 7112 

Tacoma, Washington 98407 

iS E37 


If your local dealer doesn’t have it, send $3.00 for a 
current sample issue!) 



C alifornia Business Computers 
tion lets you sink your teeth into 
consuming payroll function with a new pre- 
programmed software package that contains 
the entire full-line payroll processing 
requirements. 

More than two thousand hours of research 
and development went into this revolu- 
tionary program which unties your hands 
on payday. 

In addition to pre-programmed federal 
and state tax tables, this low-cost program 
contains the complicated EARNED INCOME 
CREDIT PROVISIONS which have been 
uncomplicated for the small business owner. 

For $595.00 the small business operator 
can purchase a total payroll package com- 


the most up-to-date federal 
reporting requirements. That's about as 
much as you would pay your accountant 
to figure out what the new regulations 
mean! It's already in the software... ready 
to be applied to your specific business 
application. 

More than a payroll program ... a com- 
plete accounting package, with single data 
disc generation for employee quarterly 
totals. 

Put the byte on taxes . . . investigate the 
most innovative low-cost payroll software 
on the market. 

Available on 8” single or double density 
5V«" Micropolis Mod II; Requires CP/M* 
and CBAS2. 


Dealer inquiries invited. 



CALIFORNIA BUSINESS 
COMPUTERS CORPORATION 
825 WEST HAMILTON AVENUE 
CAMPBELL, CALI FORN I A - 95008 
(408) 866-6306 


»^C158 
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SAVE 


ON ADD-ON 
PRODUCTS FOR 


TRS-80 


SUPER DISK 

A Complete Family Of 

DISK DRIVES 

To Choose From... 

IN STOCK 

ALL DISK DRIVE SYSTEMS COME COMPLETE 
WITH POWER SUPPLY AND CHASSIS. 

Two drive cable=$25*Four drive cable= $35 

TF-1 Pertec FD200. 5'A" 40 track us© both sides 
TF-3 Shugart SA400, 5W 35 tracks same as tandy 
TF-5 MPI 5Va" 40 track door lock and auto diskette ejection 
TDH-1 Pertec Dual Head 35 track same capacity as 2 drives 



ADD-ON DISK DRIVES 


DOES NOT INCLUDE POWER SUPPLY OR CHASSIS 


•Pertec FD200 i 

>282.00 

•Shugart SA400 (unused) i 

286.00 

•Pertec FD250 (Dual Head) i 

399.00 

•MPI B-51 ] 

279.00 

•MP B-52 (Dual Head) ; 

>349.00 


PRINTERS 

SOFTWARE 


IMPROVE TRS-80 


T 


•LP779 Centronics 779 

w/tractors $1099 

•LP700 Centronics 700 . . $1495 
•LP701 Centronics 701 . . $1 759 

•NEC Spinwriter $2499 

•LP702 Centronics 702 . $1899 
•DP8000 Anadex Printer . $ 999 

•LP1 Centronics PI $ 399 

•Centronics cables $ 39 


PERFORMANCE WITH 

NEW DOS+ 

OVER 200 MODIFICATIONS, CORRECTIONS 
AND ENHANCEMENTS TO TRS DOS. INCLUDES 
UTILITIES. AVAILABLE IN TWO VERSIONS: 

•35 Track Version . . $ 99 

•40 Track Version . . $110 

•Accounts Receivable . . . $ 39 

•Inventory Control $ 39 

•Job Entry/Status $ 75 

•General Ledger $ 79 

•Game Diskette $ 19 

•AJA Word Processor . . $ 75 


NEW PRODUCTS 

•Small System RS232 Interface * „„ „ 

•Expansion Interface w/32K X 4900 

Line Interference Eliminator' 

•AC Isolator (6 connectors) ? 

•Telephone Interface $ 45.95 

•Verbatum 5" soft sector Diskette* I 1 7995 

•16KM 16K RAM Kit Computer j 3 39 

•1 6 Key P ad Kit $ 82.00 

$ 68.00 

ALL PRICES CASH DISCOUNTED • FREIGHT FOB/FACTORY 

*^M82 


EA 


/V1ICROCCVMPUER 

TECHNOLOGY 

INCORPORATED 



2080 South Grand Ave. 
Santa Ana, CA 92705 
(714) 979-9923 


pparat, Inc. 


6000 E. Evans Ave., Bldg. 2 
Denver, CO 80222 
(303) 758-7275 


We sell computers that 
make sense. 



TM 


Data General microNOVA 


The Computer Store and its Affiliated Dealers 
feature the powerful microNOVA™ computer for 
commercial applications. 

We can solve your data processing 
problems at a surprisingly affordable price! 

Comprehensive Applications Software / In Stock- 
Available Now. Put It to Work for You. 

TM 

See the microNOVA : 

iComputerStoi 

1 120 Cambridge St. Burlington, M A (617) 272-8770 1 
^cioo 

CONNECTICUT 

I lartford/27 Lewis St. (203) 527-9623 
Windsor Locks/630 S. Main St. (203) 627-0188 
FLORIDA 

Tampa Bay/Bradenton/1021 Manatee Ave. West 
MASSACHUSETTS < 303 ) 747-8223 

Cambridge/1689 Mass. Ave. (617) 354-4599 
NEW YORK 

Rochester/2423 Monroe Ave. (716) 244-5000 


Affiliated Dealers: 

COLORADO/ Boulder 

Automated Information Systems (303) 443-5199 
FLORIDA/Orlando 
Pelham Data Systems (305) 830-6282 
ILLINOIS/Chicago 

Compac Systems (Palatine) (312) 359-8566 
MARYLAND/Bethesda 
ABC Data (301 >986-0552 
MISSOURI/St. Louis 
Computer Consultants, Inc. (314)993-5000 
NEW HAMPSHIRE/Nashua 
Computer Mart (603) 883-2386 
NEW JERSEY /Rochelle Park 
Micro General (201) 843-0977 
TENNESSEE/Memphis 
Delta Professional Systems (901) 761-3272 
TEXAS/W r ichita Falls 
The Computer Center (new listing) 
AUSTRALIA/New South Wales (Katora) 

Sirasch Engineering 430-992 
I Dealerships * Franchise opportunities available.! 


Reader Sen/ice— see page 227 
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TRS-80 PRODUCTS 


MALL 


m 


YSTEM 


RSM-2: AN ADVANCED TAPE MONITOR FOR 16K TRS-80'S - $26.95 
RSM-2D: THREE MONITORS FOR TRS-80 DISK SYSTEMS - 29.95 
RSN-2 RELOCATOR: PUT RSM-2/2D ANYWHERE IN MEMORY - 9.95 
RSM RS-232-C: PRINT WITH RS-232-C FROM RSM-2/2D - 9.95 

22 commands to control your TRS-80 Z-80 processor! Examine ROM's, test RAM, 
program in machine language, read/write machine language tapes, and much 
more! SYMBOLIC DUMP will disassemble memory into Z-80 mnemonics! HEX and 
two ASCII memory dumps; EDIT, MOVE, EXCHAN6E, VERIFY, FILL, ZERO, TEST, or 
SEARCH memory, read/write SYSTEM tapes, enter BREAKPOINTS, PRINT with TRS232 
or Centronics, and read/write disk sectors directly! Radio Shack uses RSM; 
see page 4-17 of your disk manual! RSM-2 tape loads at top of 16K LEVEL I 
or II; RSM-2D disk includes 3 versions for 16K, 32K and 48K. 

ADVENTURE! $14.95 each, 3 for $39.95, all 5 for $64.95. 

Machine language versions of Adventure, the current rage of the big 
time-sharing computers! 5 versions, 1-Adventureland, 2-Pirate's Adventure, 
3-Mission Impossible, 4-Voodoo Castle, 5-The Count. A challenge that can 
take weeks to solve! LEVEL-II 16K. 

BARRICADE: MACHINE LANGUA6E ACTION GAME FOR TRS-80'S - *14.95 

Break through 5-wall Barricade with high-speed ball and keyboard controlled 
paddle! Trap the ball among the walls and watch it destroy the 100 blocks! 
Select 96 different options to challenge experts and beginners. 3 scores 
with the best of each saved to be challenged by other players. NOBODY can 
achieve the maximum WEIGHTED SCORE of 33,000! 4K LEVEL-I and II. 

AIR RAID: MACHINE LANGUAGE TRS-80 SHOOTING GALLERY! - $14.95 

Shoot down high speed aircraft with a ground based missile launcher! 
Aircraft explode dramatically when hit, sometimes destroying other nearby 
planes! Score is tallied for each hit or miss, and the highest score is 
saved to be challenged by other players. Hours of fun for you, and a super 
demonstration program for entertaining friends! 4K LEVEL I and II. 

BASIC-IP - LEVEL-1 BASIC WITH PRINTING! - $19.95 

Run any LEVEL-1 BASIC tape (12K or less) in 16K LEVEL-II TRS-80 without 
conversion! Plus LLIST and LPRINT for TRS232, RS-232-C or Centronics 
printers. LPRINT ON— and LPRINT OFF prints anything that you see on the 
screen! All LEVEL-I abbreviations and functions supported. 

* CALIFORNIA RESIDENTS ADD 6 PER CENT SALES TAX * iS S51 

* SMALL SYSTEM SOFTWARE * P.O. BOX 366 * NEWBURY PARK, CALIF. 91320 * 


TRS232 PRINTER INTERFACE - $49.95 (+$2.00 shipping) 

Assembled and tested output port for TRS-80 printing. Use any RS-232 or 
20-mil current loop ASCII printer. Expansion interface not required. Use 
with LEVEL-II BASIC, CP/M, BASIC-IP, ELECTRIC PENCIL, RSM-2/2D or your own 
programs! Standard cassette software included, or order new "FORMATTER" 
(below) for enhanced printer control. 

TRS232 "FORMATTER" SOFTWARE PACKAGE - $14.95 

Page and line length control,, form feed function, printer pause, 9 baud 
rates, "smart" line termination, indented continuation lines, built-in 
keyboard debounce, software control of screen printing, etc. 

THE ELECTRIC PENCIL FOR TRS-80 DISK SYSTEMS - $150.00 
THE ELECTRIC PENCIL FOR TRS-80 TAPE SYSTEMS - 99.95 
PENCIL RS-232-C: ADAPT TAPE PENCIL FOR RS-232-C - 9.95 

Write text, delete, insert, or move words, lines or paragraphs, save text on 
tape (or disk), then print formatted copy with our TRS232 or Centronics 
printer (RS-232-C with disk version). Right justification, page titling and 
numbering, transparent cursor and repeating keyboard. Lowercase entry and 
display with modification. Tape version runs on Level I or II 16K. 

CP/M OPERATING SYSTEM WITH TRS232 SOFTWARE - $145.00 

SMALL SYSTEM SOFTWARE/LIFEBOAT ASSOCIATES version of CP/M. Includes TRS232 
and RS-232-C software, lower-case support, debounce, DCV-2 and other unique 
utilities. CP/M Editor creates and modifies all files. Assemble directly 
from disk, placing HEX and PRINT files back onto disk! Includes DDT 
(Dynamic Debugging Tool), PIP (Peripheral Interchange Program), and more! 
CP/M is a trademark of Digital Reasearch, Inc. 

DCV-1 : CONVERT SYSTEM PROGRAMS TO DISK FILES - $9.95 

Execute Adventure, Barricade, Air Raid, RSL-1, ESP-1, T-BUG, etc., from 
disk, even if they interfere with TRSDOS! After using DCV-1, your program 
loads from disk into high memory, moves itself to its correct address, then 
jumps there and executes! New version works with TRSDOS 2.2. 

OTHER TRS-80 PRODUCTS 

ESP-1: $29.95 Editor, assembler, and monitor using INTEL 8080 mnemonics. 
RSL-1: 14.95 Draw patterns, then play Conway's LIFE in machine language. 
LST-1 : 8.00 A disassembled listing of LEVEL-1 BASIC with some comments. 

0(1 * SMALL SYSTEM SOFTWARE * P.O. BOX 366 * NEWBURY PARK, CALIF. 91320 * 


p^IOZOFF 20%OFF <mfl 

YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

OTRS-80 Complete System DISK DRIVES NOW IN STOCK/ INNOVATIONS 

Includes: CPU/ Keyboard, Power Supply, 


Video Monitor, Cassette Recorder, Manual, 
and Game Cassette. 

£}Line Printer 
©Mini Disk System 
©C-10 Cassettes 
© Verbatim Diskettes 



ITEM 

REG. 

PRICE 

OUR 

PRICE 

Level II— 4K 

$698.00 

$628.20 

Level II— 16K 

$988.00 

$889.20 

Expansion Interface 

$299.00 

$269.10 

Mini Disk Drive 

$ 495 00 

$ 385 00 

Centronics 779 Printer 

$1599 00 

$1175.00 

Centronics 101 Printer 

$1595.00 

$1400 00 

Anadex DP-8000 Printer 

$1295.00 

$ 995 00 

Centronics PI Printer 

$ 534 00 

$ 445 00 

Trendata 1000 

$1495 00 

$1295 00 

Memory Kit-(16K) 

$ 199 00 

$ 98.00 

•FREE INSTALLATION 
Verbatim Diskettes ea 

$ 5 95 

$ 495 

3 

$ 17 89 

$ 1200 

10 

$ 5900 

$ 3700 

Maxell Diskettes ea 

$ 10 00 

$ 750 

3 

$ 30 00 

$ 21 00 

10 

$ 100 00 

$ 6000 

C-10 Cassettes 5 

S 4 95 

S 450 

25 

$ 24 75 

$ 1875 

C-30 Cassettes 12 

$ 29 95 

$ 23 95 

Paper (9’/2"x 11 fanfold. 
3500 sheets) 

$ 35.00 

$ 29.95 


TRS— 80 MODEL II $ 3691.50 

• 32K RAM 

• Vt MEG DISK 

ADDITIONAL 32K RAM 
ADDITIONAL DISK DRIVE (1ST) 

ADDITIONAL DISK DRIVE (2ND + 3RD) 


481 50 
123050 
642.00 


Centronics 730 
Same as Line Printer II 

Special 1st 25 units sold 
Similar to Line Printer III 

$ 850 Reg. $ 895 

Anadex 9500 

$1,295 Reg. $1,999 

* All printers include cables 

There are new developments every day — 
write or call for the latest information. 


Outlet Hours: Mon.-Fri.; 9 am 
Sat. 12—5 pm. 

WS/Sata... 

777 Henderson Boulevard N-6 
Folcroft Industrial Park 
Folcroft PA 19032 
(215) 461-5300 ^vi 9 


-7 pm. 


TOLL FREE 

1-(800) 345-8102 ‘Orders only! 

FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE . . . 

n 1 1 1 1 1TI 11I1I111 I'M 1 1 1 1 1 I T1 IIIIIITf 
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HOBBY WORLD 

CALL TOLL FREE: (800)-423-5387 
CA, HI, AK: (213) 886-9200 

Your one-stop mail order computer store! u 


BBB 


BUY ANY 3 PROGRAMS, TAKE 10% OFF! 
BUY lO, TAKE 15% OFF 


SMALL BUSINESS 
BOOKKEEPING 

Based on the Dome Bookkeeping 
Journal, includes all phases ex- 
cept payroll. 

Cat No. 1043 

TRS-80 L2, 16K $14.95 

ARCADE I 

Kite flight, maneuver kites across 
terrain. Pinball, the excitement of 
arcade pinball. 

Cat No. 1986 PET, 8K $7.95 

APPLE TALKER 

Gives Apple the power of 
speech! Requires recorder and 2 
mikes. Can be used as sub- 
routines. 

Cat No. 1691 Apple II $15.95 

APPLE LIS’NER 

Communicate with your Apple 
via spoken words! Use your 
cassette recorder and mike. 

Cat No. 1692 Apple II $19.95 

ADVENTURE 

Explore an almost endless maze 
of treasures and pitfalls. Chal- 
lenging and fun! 

TRS-80 L2, 16K. 

Cat No. 1723 $14.95 

CUBES 

Based on the game "Instant In- 
sanity 7 '. Extremely challenging! 
Cat No. 1689TRS-80, L2, 16K$9.95 

CRIBBAGE 

Plays according to Hoyle's Rules. 
You vs the computer. 

Cat No. 1179TRS-80, 12, 16K$9.95 

TAROT 

Excellent graphics, frigh- 
teningly accurate! 

TRS-80 L1/L2 4K 
Cat No. 1042 $5.95 

BACKGAMMON 

You play against the com- 
puter! With hints on 
strategy, etc. Extremely 
good! TRS-80 L2-16K 
Cat No. 1481 $10.95 

SANTA PAVARIA 
EN FIUMACCIO 

Complex simulation of 15th cen- 
tury Italian city-state. Four levels 
of difficulty. 

Cat No. 1740TRS-80, L2, 16KS7.95 


INVENTORY 

MODULAR 

Features cost/value summary, 
reports, recorder search, index, 
detailed report, read and write 
file, data base change. 

Cat No. 1038 

TRS-80 L2, 16K $19.95 

PET GRAPHICS 

DOODLER lets you draw and 
save for later use, PLOTTER plots 
corves given a function and a 
variable, LETTER formats large 
letters. 

Cat No. 1684 PET,8K $14.95 


SPACE GAMES I 

Full color graphics, with ROCKET 
PILOT (advanced lunar lander), 
SAUCER INVASION (shooting 
down alien saucers), DYNAMIC 
BOUNCER (color demo). 

Cat No. 1731 APPLE II, 16K $7.95 


SOUNDWARE 

Add music and sound effects to 
your programs. Complete with 
software and hardware. Installs in 
seconds. 

Cat No. 1899 PET, 8K $29.95 
Cat No. 1898 TRS80, 12 $29.95 

NEWDOS + 

Better than TRSDOS! Allows DIR 
while in basic, and then returning 
to basic, DIRCHECK, DISASSEM, 
EDTASM, and SUPERZAP! A 
must for disk owners! 

Cat No. 1549TRS-80, L2+disk$99 

RENUMBER 

Renumbers program lines to your 
specifications. Machine lan- 
guage. 

TRS-80 L2, 4-48 K. 

Cat No. 1039 $14.95 
TRS-80 12, 16-48K w/disk 
Cat No. 1680 $24.95 

BARRICADE 

Similar to breakout. A real time 
game, with options of speed, 
balls, angle, etc 
TRS-80 L1/L2 16K. 

Cat No. 1362 $14.95 

SYSCOP 

Duplicates SYSTEM tapes (for 
backup). 

TRS-80 L2, 4K. 

Cat No. 1681 $9.95 

ANDROID NIM II 

Super improved version of NIM. 
Constant excitement! 

TRS40, 12, 16K. 

Cat No. 1686 $14.95 

TREK-X 

A pet version of Star Trek, with 
optional sound effects. Superb 
graphics! Exciting! 

PET, 8K. 

Cat No. 1564 $7.95 

TRS-232 

SERIAL INTERFACE 

Software driven RS232 output 
port for printers. Installs in 
seconds. 

TRS-80 L2, 4-48 K. 

Cat No. 1199 $49.95 

MACHINE 

LANGUAGE 

RSM-2. Monitor and disassem- 
bler, interract directly with the 
Z80. 

TRS-80 L2, 16K 
Cat No. 1189 $26.95 
TRS-80, L2, 16-48K, w/disk 
Cat No. 1190 $29.95 


AIR RAID 

An arcade-type real time 
game of target practice. 
Excellent Graphics 
TRS-80 L1/L2 4K 
Cat No. 1186 $14.95 


DISK/DISKETTE 
BINDERS 

Organizes and protects your data I 
files! 514" disks fit two per insert, 
8" fit one per insert. Binders in- | 
eludes 10 inserts. 

Cat No. Description Price I 

1650 5 V« " binder $9.95 

1651 8" binder $9.95 

1653 extra 8" inserts .95 I 

^1652 e xtra 5 'A " inserts .9Sj 

Tet 

8KPET $750 

With built-in cassette. 

Cat No. 1823 

16KPET $965 

Large keyboard, plus numeric I 
keypad. Cat No. 1824 | 

32KPET $1165 

Standard keyboard, no graphics 
l keys. Cat No. 1825J 


EXIDY SORCERER! 

I SORCERER $995 

With 8K RAM. Cat No. 1999 | 

SORCERER $1095 

With 16K RAM. Cat No. 1904 

SORCERER $1349 

With 32K RAM. Cat No. 1772 
| Cat No.1773 S-100 

Expansion $329 
I Cat No.1903 Development 

Pac 90 

I Cat No.1775 Word processing 
pac 90 

L Cat No. 1776 Dual Disk 1825 , 


COMPUCOLOR 

8K RAM 72KEY 

$1485 Cat No. 1865 

16K RAM, 72 KEY 

$1680 Cat No. 1866 

32K RAM, 72 KEY 

$2280 Cat No.1867 

Cat No.1868 101 key 

option add $140 I 
Cat No.1869 117 key 

option add $210 I 
CatNo.1991 add-on disk $500 | 
Cat No.1992 RS232 

adaptor $147 J 

VERBATIM 
CERTIFIED 
CASSETTES 

$2.95 each 

1 Certified specifically for personal 
computers such as the TRS-80, 
Apple, Pet, etc. Splice-free, 
leaderless, with folding recording j 
Ljabs. Cat No. 1945J 

r TIL305 

DOT MATRIX 
READOUTS 

$5.50 4 for $20 

Pin-for-pin equal to MAN2A. Red 
LED, 5x7 matrix, plus decimal. 
^3" char. Cat No. 1931J 

^LEEDEX 

12” MONITORS 

Black and white, high resolution. I 
Accepts composite input. No air I 
shipments. 01*9 A 

^ Cat No. 1204 ^IOT i 


BUY ANY 3 PROGRAMS, TAKE 10% OFF! 
BUY lO, TAKE 15% OFF 


LEVEL II DISK 
CONVERSION 

Allows level 2 tapes to be con- 
verted to disk, and executed 
directly from TRSDOS. 

TRS-80, L2, 16-48K w/disk. 

Cat No. 1309 $9.95 

8 O 8 O/TRS- 8 O 
EDITOR ASSEMBLER 

Lets you create, assemble, exe- 
cute, and debug using 8080 
mnemonics. TRS-80, L2, 16K 
Cat No. 1188 $29.95 

ELECTRIC PENCIL 

The famous word proces- 
sor for the TRS-80 L1/L2 
16K 

Cat No. 1338 $95 
L2 diskette version 
Cat No. 1338D $145 


BRIDGE 

CHALLENGER 

You and dummy play 
against the computer in 
regular contract bridge. 
Eitner you or comp sets 
up. 

TRS-80 L2, 16K 
Cat No. 1195 $14.95 

Apple 16K 

Cat No. 1196 $14.95 


LEVEL III BASIC 

Gives your TRS-80 the 
power of a full size sys- 
tem. Disk commands, ad- 
vanced editing, etc. 

TRS-80 L2, 16K 
Cat No. 1332 $49 


FORTRAN PLUS 

By Microsoft! For TRS-80 
L2 with 32K and single 
disk. 

Cat No. 1341 $340 

STAR TREK III 

The most advanced ver- 
sion we've seen! 

TRS-80 L2, 16K 
Cat No. 1041 $14.95 

MICROCHESS 

Graphic Chessboard with 
3 levels of play. 

TRS-80 L1/L2, 4K 
Cat No. 1182 $19.95 

Apple II 

Cat No. 1183 $19.95 


Send for 
FREE 

CATALOG 

The best selection of com- 

f mter accessories add-ons, 
actory fresh IC's, led's, 
semi's, software, PC aids, 
prototyping aids, books, 
test equipment, and more! 
Always updated! Dozens 
of new products every 
. issue! 


TRS-80 UTILITY I 

Duplik, duplicates basic, assem- 
bly, and machine language pro- 
grams, copies level 1 onto level 2. 
Renum, for renumbering basic 
programs. 

Cat No. 1983 TRS-80 L2, 16K$7.95 

TRS-80 UTILITY 2 

CFETCH searches tapes for file 
manes, merges programs with 
consecutive line numbers. 
CWRITE combines subroutines, 
basic or machine language. 

Cat No. 1984 TRS-80 L2, 16K $7.95 

MICRO TEXT EDITOR | 

Full text editing, economical, 
features non-destructable cursor. 
Machine language, uses 3K ram. 
TRS-80, L2, 4K w/printer. 

Cat No. 1049 $9.95 

TRS-80 CP/M 

Allows software interchange with 
all other CP/M programs. 6 com- 
mands plus utilities. 

TRS-80, L2, 16K w/disk. 

Cat No. 1679 $149.95 

NAME & 

ADDRESS SYSTEM 

A modular mailing list system, 
handles 500-1000 names per disk. 

You can enter, correct, search, 
sort, and more! 

Cat No. 1738 

TRS-80 L2, 32K + 2 disks $99.95 

HOUSEHOLD 

ACCOUNTANT 

Budget and expense analysis, life 
insurance cost comparison, 
datebook. 

Cat No. 1985 TRS-80 L2, 16K $7.95 

INVENTORY 
SYSTEM II 

Handles up to 1000 items per 
disk, and features activity, com- 
plete inventory listings, selected 
inventory listings, minimum 
quantity search. Uses the follow- 
ing data fields: class #, item #, 
vendor#, location, quantity, cost, 
selling price, and date. 

Cat. No. 1737 

TRS-80, L2, 32K w/2 disks $99.95 


MACHINE 

LANGUAGE 

MONITOR 

Allows you to interact dir- 
ectly with the TRS-80 at 
machine language level. 
Ilpp manual. 

TRS-80 L1/L2 
Cat No. 1048 $23.95 


HOW TO ORDER 

Pay by check, COD, VISA, or I 
Mastercharge. Charge orders in- f 
elude expiration date. Order by I 
phone or mail. Minimum order I 
$10. Please include phone I 
number and magazine/issue you [ 
are ordering from. USA: add $2 
for shipping/handling ground, 
add $3 for air. FOREIGN: Add $3 
for shipping/handling surface, $6 
for air. COD's $1 addt'l. I 
Guaranteed satisfaction for 120 I 
days or your money back! Not I 
responsible for typographical I 
errors. We reserve the right to I 
limit quantities. 


19511 Business Center Dr. Dept KU Northridge, Ca. 91324 


V* Reader Service— see page 227 
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Los Angeles CA 

Featuring: PolyMorphic, North Star, Imsai, 
Cromemco, Extensys, Speechlab products 
and Poly-88 Users Croup software exchange. 
All products 10-20% off list. We won't be 
undersold! A-A-A-A Discount Computer 
How's, 1477 Barrington, Suite 17, Los Angeles 
CA 90025, 477-8478. 


Palo Alto CA 

Systems available for immediate delivery: 
word processing; multiprogramming, multi- 
user work in process; business; medical/dental 
billing and accounts receivable. Software and 
hardware guaranteed. Byte of Palo Alto, 2233 
El Camino Real, Palo Alto CA 94306, 327-8080. 


San Francisco CA 

Apple Computer systems, peripherals, soft- 
ware and literature. Knowledgeable staff, 
after-sales support. Ongoing free BASIC 
classes and tutorials for system customers. 
Educators, businesspersons, new users 
welcome. Village Electronics, 5811 Geary 
Boulevard, San Francisco CA 94121, 688-4244. 


San Leandro CA 

From personal computers to small systems: 
North Star, Horizon, DD, Sorcerer, Godbout, 
TRS-80, Imsai, Verbatim, terminals, printers, 
floppies, boards, software, books, magazines. 
Custom programming. Computer Store of San 
Leandro, 701 MacArthur Blvd., San Leandro 
CA 94577, 569-4174. 


Torrance CA 

If you're serious, come see us! Complete sys- 
tems for business, special and personal appli- 
cations. Packaged and proprietary software. 
Custom programming. Quality: Apple II, 
Exidy, Alpha Micro and CP/M systems. Serv- 
ing southern California better Omega Micro 
Computers, 3447 Torrance Blvd., Torrance CA 
90503, 370-9456. 


Denver CO 

Experimenters' Paradise. Electronic and 
mechanical components. Computer People, 
Audio People, Hams, Robot Builders, Experi- 
menters. Open six days a week. Gateway Elec- 
tronics Corp., 2839 W. 44th Ave., Denver CO 
80211,458-5444. 


Pompano Beach FL 

Business systems, personal systems, whatever 
the application, we can help. Consulting, pro- 
gramming, education and maintenance. Ser- 
vice, support and professionalism at afford- 
able prices. Computer Age Inc., 1308 N. Fed- 
eral Hwy., Pompano Beach FL 33062, 946- 
4999. 


Venice FL 

Discount prices & professional service: Cro- 
memco, Northstar, Vector Graphic, DEC, Tl, 
Thinker Toys, Intertube, Soroc, Centronics, 
NEC, Selectric interfaces, Microdasys. Com- 
plete business & medical billing software 
available. MicroAge & Serendipity software 
discounted. Sara-Tech Electronics, Inc., Com- 
puter Division, PO Box 692, Venice FL 33595, 
485-3559. 


Arlington Hts. IL 

Lowest prices, never undersold, postpaid in 
USA — Teletype 43 keyboard printers — Mid- 
west Scientific Instruments Computers — 
SS-50 bus peripherals— open 6-11 PM daily. 

Data Mart, 914 East Waverly Drive, Arlington 
Heights IL 60004, 398-8525. 


Aurora IL 

Personal and small business microcomputer 
systems, peripherals, software, books and 
magazines. Apple, North Star, Cromemco sys- 
tems. Weekdays 12-8, Saturdays 10-5. Farns- 
worth Computer Center, 1891 N. Farnsworth 
Ave., Aurora IL 60505, 851-3888. 


Chicago IL 

Computer Hardware/Software Specialists for 
home and business. Largest selection of com- 
puter books, magazines and copyrighted soft- 
ware in Chicago Metro area. Experienced fac- 
tory-trained service department. Feature Ap- 
ple and Alpha Microsystems and accessories. 
Data Domain of Schaumburg, 1612 E. Algon- 
quin Road., Schaumburg IL 60195, 397-8700. 


Naperville IL 

Computer systems design, programming and 
consultation by computer experts. Dealer for 
SSM, Integrand, Tarbell, Ithaca Audio, Verba- 
tim, Diablo and others. Discount prices on 
many items. Wilcox Enterprises, 25W178-39th 
St., Naperville IL 60540, 420-8601. 


Laurel MD 

Exidy Sorcerer & accessories. Vista floppy- 
disk systems, memory boards, software & 
books, full line of ham & SWL equipment The 

Comm Center, Laurel Plaza, Rte. 198, Laurel 
MD 20810, 792-0600. 


Worcester MA 

Computer products for personal and business 
systems. Largest selection of software for 
TRS-80, Apple, PET. Authorized Apple sales 
and service. Computer Packages Unlimited, 
Centerwood Terrace, Route 12, West 
Boylston MA 01583, 835-3428. 


Garden City Ml 

Complete systems for business, professional 
and personal applications. Custom program- 
ming available. Apple II, North Star, Vector 
Graphic and other lines of microcomputers, 
software, books, components. Computer 
Center, 28251 Ford Rd., Garden City Ml 
48135, 422-2570. 


Grand Rapids Ml 

Full-line microcomputer store. Ohio Scien- 
tific— Equinox— PolyMorphic Systems — 
Digital Systems — Godbout — Dynabyte — 
Thinker Toys — Meca — North Star. Micro 
Computer World, 313 Michigan St., N.E., 
Grand Rapids Ml 49503, 451-8972. 


St. Paul MN 

Ohio Scientific Authorized Dealer. Complete 
business and personal computer systems. 
Store hours: Mon-Sat 9-5. Custom software 
design and programming. To take advantage 
of our many years of computer experience 
call, write or visit: Frisch Computer Systems, 
Inc., 1415 Arcade St., St. Paul MN 55106, 
771-7569. 


St. Louis MO 

Experimenters' Paradise Electronic and 
mechanical components. Computer People, 
Audio People, Hams, Robot Builders. Experi- 
menters. Open six days a week Gateway Elec- 
tronics Corp., 8123-25 Page Blvd., St. Louis 
MO 63130, 427-6116. 


Lynbrook NY 

Complete line of business computer hard- 
ware, software & service. Design of special 
software to suit your business. Specialists in 
systems for truck routing & restaurants. Long 
Island Computer General Store, Inc., 103 
Atlantic Ave., Lynbrook NY 11563, 887-1500. 


White Plains NY 

Processor Technology, North Star HORIZON, 
Apple II, Commodore PET and KIM; full line 
of books, components and peripherals, class- 
es in our Seminar Room The Computer Cor- 
ner, 200 Hamilton Avenue, White Plains NY 
10601, 949-3282. 


Akron OH 

We've got it all Business systems Personal 
systems. Software packages. Custom pro- 
gramming. Terminals. Printers. Service and 
books. Easy freeway access. 10 AM to 6 PM 
Monday-Saturday. The Basic Computer Shop, 
Fairlawn Plaza, 2671 West Market St., Akron 
OH 44313, 867-0808. 


Kingston PA 

We support Level II and Model II. Books, 
magazines, programs, parts, accessories, 
peripherals, free literature, free seminars, 
cassettes, floppies, filters, transformers, caps, 
chips, CRTs Artco Electronics, 302 Wyoming 
Ave., Kingston PA 18704, 287-1014. 


Philadelphia/So. Jersey 

Intertube II, immediate delivery. Free video 
terminal comparison, Intertec's SuperBrain, 
all Centronics printers. Omnitec data 
modems/couplers, NCR portable modem ter- 
minals, MFE digital cassette drives. L&S 
Distributors, 44 So. Locust, Marlton N) 08053, 
983-7444. 


York PA 

SS-50 Buss Stop. Business & personal systems: 
Smoke, SWTP, Gimix, MSI, Exidy, TSC, Com- 
puterware, Jim-Pak, ACP, etc. Sales & service. 
Closed Sunday. G. Y. C. Co., 51 Hamilton 
Avenue, York PA 17404, 854-0481. 


Houston TX 

Experimenters' Paradise! Electronic and me- 
chanical components for computer people, 
audio people, hams, robot builders, experi- 
menters. Open six days a week. Gateway Elec- 
tronics, Inc., 8932 Clarkcrest, Houston TX 
77063, 978-6575. 


Belgium/France 

Les meilleurs produits S-100 a des prix sans 
concurrence grace a Pulsion, votre specialiste 
Thinker Toys. Documentation complete con- 
tre 32FB ou 4,8FF en timbres. Pulsion, 13 ave 
Mahiels, 4020 Liege, (041) 42.37.81 et 125 rue 
Louis Beckere, 69100 Villeurbanne. 


Dealers: Listings are $15 per month in prepaid quarterly payments, or one yearly payment of 
$150, also prepaid. Ads include 25 words describing your products and services plus your com- 
pany name, address and phone. (No area codes or merchandise prices, please.) Call Marcia at 
603-924-7138 or write Kilobaud MICROCOMPUTING. Ad Department, Peterborough NH 03458. 


CORRECTIONS 


Address change: John Krutch, author of “Haiku Composer” 
(August 1979, p. 80), has moved. New address: PO Box 9284, 
Fort Worth TX 76107. 

Also in the August issue: In Fig. 2 of “PET Wrap-up” (p. 112) by 
Tom Hayek, IC2 pin 8 should be pin 7, and IC2 pin 7 should be 
pin 6; on the connector at the control bus, NC should be N. 

“Unfortunately, the $874 retail price on the Intertube (“A Look at 
Terminals,” September 1979, p. 25) became obsolete in April 
1979. The new price is now $995. Apparently, the information 
you had on file was received before the price increase. We 


would appreciate any assistance you would provide in correct- 
ing this minor error as we have received several complaints 
from our dealers who are selling the units at the new list price.” 
— Intertec Data Systems, Columbia SC. 

“In my article, ‘Four More Commands for SSB DOS,’ in the Oc- 
tober 1979 issue, there is a problem with my use of the line input 
buffer that causes the command not to work with the new 5.0 
version of DOS68. An updated listing of the command, which 
now locates hex and ASCII strings and is compatible with all 
versions of DOS68, is available from me for an SASE.” -Terry 
Perdue, 1470 Wilson Rd., St. Joseph Ml 49085. 

“In reference to my article, ‘Inventory’ (September 1979, p. 28), I 
apparently did not make it clear that there are two versions of 
the subroutine “MACS.” The one included in the article per- 
forms the sort using the BASIC routine between lines 190 and 

(continued on page 200) 
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ATTENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC 


At last a Full Size Basic for 1802 systems. A 
complete function Basic including two dimen- 
sional arrays, string variables, floating point, 
arithmetic and 32 bit signed integer arithmetic 
(10 digit accuracy) with I/O routines. Easily adap- 
table on most 1802 systems. Requires 12K RAM 
minimum for Basic and user programs. Cassette 
version in stock now. ROM versions coming 
soon with exchange privilege allowing some 
credit for cassette version. 

Super Basic on Cassette $40.00 


Tiny Basic Source now available $19.00 
S-100 Slot Expansion. Add 3 more S-100 slots to 
your Super Expansion Board or use as a 4 slot 
S-1 00 Mother Board . Without connectors $9.95. 
Coming Soon: Assembler and Editor; Elf II 
Adapter Board. High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. Economical ver- 
sions for other popular 1802 systems also. 

16K Dynamic RAM board expandable to 32K for 
less than $150. 


RCA Cosmac Super Elf Computer $106.95 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wait, input, memory pro- 
tect, monitor select and single step Large, on 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC’s; Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpen sive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 


board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC's are in- 
cluded in the price plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game. 

Many schools and universities are using the 
Super Elf as a course of study. OEM’s use it for 
training and research and development. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super EH Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kil $6.95. All kits and 
options also completely assembled and tested. 
Questdata, a 12 page monthly software publica- 
tion for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interlace Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 
subroutines allowing users to take advantage of 


monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCI I keyboard to the 
input port RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $135.00. Also a IK Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma I If $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive and 
negative voltages $29.95. Add $4.00 for shipping. 
Prepunched frame $7.50. Case $10.00. Add $1.50 
for shipping. 


Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12 option. ±5v, ±12v 
are regulated. Kit $29.95. Kit with punched frame 
$37.45. Woodgrain case $10.00. 


60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency 
to crystaltime base. Outstanding accuracy. Kit 
includes: PC board, 1C, crystal, resistors, ca- 
pacitors and trimmer. 


P.O. Box 4430S Santa Clara, CA 95054 
^For will call only: (408) 988-1640 
^ 2322 Walsh Ave. _ 

ue/ti 


N82S126 
N82S129 
N82S131 375 

N82SI36 8 75 

N82S137 8.75 

DM8577 2.90 

8223 2.90 


ELECTRONICS 

RESISTORS v. win 5% 

10 p«r type .03 1000 per type .012 

25 per type 025 350 piece pick 

inn n*/ tuna flit 5 hirv* ft 1 


J0 per type .015 5 per type 6.75 

Vi watt 5% per type .05 

KEYBOARDS 

56 key ASCII keyboard lot $67.50 
Fully assembled 77.50 

53 key ASCII keyboard kit 60.00 
Fuly assembled 70.00 Enclosure 14.95 

LEDS 

Red T018 15 

Green. Yellow T0 18 20 

Jumbo Red 20 

Green. Orange, Yellow Jumbo .25 
Cllpllte LEO MeunHfti Clips 8’S1 25 
(specify red. amber, green, yellow, dear) 

CONTINENTAL SPECIALTIES in Hock 
Complete line of breadboard test equip 
MAX-180 8 digit Freq. Ctr 1128.05 


SPECIAL PRODUCTS 

MM5865 Stopwatch Timer 
PC board 


Operates 5-18 Vok OC to 5 MHz 

typ 125- LEO display 10.50 

Paratronlci 100A Logic 
Analyzer Kit $224.00 

Model 10 Trigger 
Expander Kit 
Model 150 Bus 
Grtbber Kit 
Sinclair 3V, Digit 
Multimeter $59.15 

Clock Cal aider Kit $23.95 

2.5 MHz Frequency Counter 
Kll $37.50 

30 MHz Frequency Counter 
Kit $47.78 


$229.00 

$369.00 


TRANSFORMERS 

6V 300 ma 3.25 

12 Volt 300 ma transformer 1 .25 
1 2 6Y CT 600 ma 3.75 

12V 250 ma wal plug 2.95 
12V CT 250 ma wall plug 
24 V CT 400 ma 
10V 12 amp wall plug 
12V 6 amp 

12V 500 ma wall plug 
12V 1 amp wall plug 
12V 3 amp wall plug 


3 50 


DISPLAY LEDS 


CA .270 2.90 
CC .125 .39 
CA/CA 300 1 00 


MAN72/74 

DL704 bb juu i.» 

DL707/DL707R CA .300 1.00 


DL727/728 
OL747/750 
DL750 
FND359 
FND500/507 
FND503/510 
FND800/807 

3 digit Bubble 

4 digit Bubble 
DG8 Fluorescent 
DG10 Fluorescent 


CA/CC .500 1 
CA/CC .600 1 95 
CC .600 1.95 
CC .357 70 

CC/CA 500 1 35 
CC/CA 500 90 

CC/CA 800 2 20 


CA3045 
CA3046 

CA3081 t WJ 
CA3082 1.90 

CA3089 2.95 

LM301 

AN/AH 35 
LM305H .87 
LM307N .35 

LM308N 89 

LM309H 1.15 
LM309K 150 
LM311H/N 90 
LM317T/K 2.92 


9 50 

CC 30 1 10 
CA .40 1.20 
CC .40 1.20 
CA 40 95 

CC .40 1 20 
CC .56 2.95 
CA .60 1.35 
CC .60 1.35 


MA10Q2A 1.95 

MA1012A 8.95 

102P3 tranalormer 2.25 


Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, al- 
phanumeric display, ROM monitor, fully expand- 
able. $375.00 . 4K version $450.00. 4K Assem- 
bler $85.00, 8K Basic Interpreter $100.00. 
Power supply assy, in case $60.00. AIM 65 in 
thin briefcase with power supply $485.00. 


Not a Cheap Clock Kit $14.95 

Includes everything except case. 2- PC boards. 
6-. 50” LED Displays. 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Same kit W/.8D” 
displays. Red only. $21.95 Case $11.75 


Video Modulator Kit $8.95 

Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 


S-100 Computer Boards 

8K Static RAM Kit Godbout $135.00 

16K Static RAM Kit 265.00 

24K Static RAM Kit 423.00 

32K Dynamic RAM Kit 310.00 

32K Static RAM Kit $475.00 

64K Dynamic RAM Kit 470.00 

8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 

Motherboard $39. Extender Board $8.99 


79 1C Update Master Manual $35.00 

Complete 1C data selector, 2500 pg. master refer- 
ence guide. Over 50,000 cross references. Free 
update service through 1979. Domestic postage 
$3.50. No foreign orders. 


Auto Clock Kit $17.95 

DC clock with 4-. 50" displays. Uses National 
MA-1012 module with alarm option. Includes 
light dimmer, crystal timebase PC boards. Fully 
regulated, comp, instructs. Add $3.95 for beau- 
tiful dark gray case. Best value anywhere. 


Stopwatch Kit $26.95 

Full six digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min., 59 sec., 99 1/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 


NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 


PROM Eraser 

Will erase 25 PROMs In 15 minutes. Ultra- 
violet, assembled $34.50 


Hickok 3% Digit LCD Multimeter 

Batt/AC oper. O.Imv-IOOOv. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm-20M ohm. DC curr. .01 to lOOma. Hand 
held, W LCD displays, auto zero, polarity, over- 
range. $69.95. 


Digital Temp. Meter Kit $34.00 

Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
+200°F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w/bezel $11.75 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6%tax. 
BankAmericard and Master Charge accepted. 

Shipping charges wilt be added on charge cards. 


FREE: Send for your copy of our NEW 1979 
QUEST CATALOG. Include 28c stamp. 


Reader Service— see page 227 
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CLAflFIEDS 

Classified advertisements are intended for use by persons desiring to buy, sell or 
trade used computer equipment. No commercial ads are accepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about 35 charac- 
ters per line, including spaces and punctuation. The $10 box allows up to 10 lines. 
Minimize use of capital letters to save space. No special layouts allowed. Payment is 
required in advance with ad copy. We cannot bill or accept credit. 

Advertising text and payment must reach us 60 days in advance of publication 
(i.e., copy for March issue, mailed in February, must be here by Jan. 1). The publisher 
reserves the right to refuse questionable or inapplicable advertisements. Mail copy 
with payment to: Classifieds, Kilobaud Microcomputing, Peterborough NH 03458. 
Do not include any other material with your ad as it may be delayed. 


Tractor-feed 132 column printer— almost 
new Centronics 700, with service contract! 
Plugs into TRS-80, incl. service manual & 
extra ribbons. $1000 or offer. Stand, $85. 
(213) 997-0882. 


Heathkit, factory assembled & working H 1 1 
system (equivalent to LSI/PDPU), with full 
memory & interfaces plus H10 paper tape 
reader punch. Total cost over $3400. Best 
reasonable offer accepted. Mr. Block, (305) 
456-6209, or Box 231, Hallandale FL 33009. 


For Sale: Two 4K memory boards for Elf II. 
Fully socketed, with on-board regulator, 
DIP switch and all data from Netronics. 
From my working system. $75 each. H. E. 
Kautz Jr., 1115 E. Caracas Ave., Hershey 
PA 17033. 


For Sale: Digital Group, Inc. Z-80CPU 34K 
memory, 16x64 CRT keyboard, KSR-33 
printer, 4 Phi-decks. Running on Phimon 
operating system, including MaxiBasic 2.0, 
Business Basic, assembler, word processor 
and a lot more software. Complete docu- 
mentation, $3500 or best offer. Wayne 
Peterson, 208 Wis. St. N., Hudson WI 
54016. (715) 386-8104. 


Anderson-Jacobson 841 hvy dty (Selectric) 
printer W/EBCD (cmptr) keyboard, RS- 
232-C serial interface, inst man, ex working 
cond— $950, fob St. Benedict’s Farm, 
Waelder TX 78959. (512) 540-4814. 


OSI C3-OEM, 56K, 2 dbl-sided floppies . 
OS-65U CP/M, FORTRAN, COBOL 
w/manuals. Runs OK— getting married. 
$4000 plus shpng. S. Grayner, 2685 Joann, 
Oceanside CA 92054. (714) 724-5683 eve- 
nings. 


For Sale: Heath ET3400 microprocessor 
trainer (assembled). $160 ($210 w/course 
books). Neil Omvedt, 8224 Kensington 
Square, Jacksonville FL 32217. (904) 
731-1961. 


Wanted: Imsai 8048 control computer, 
ROM or PROM version. (201) 349-4649. 
R. Shumaker, 614 Helen Street, Toms River 
NJ 08753. 


For Sale: Complete 6800 Computer Kit with 
32K memory. All new professional PC 
boards, lCs, connectors, Motorola docu- 
mentation and instruction books. $425. 
Dave, (412) 264-2135. 


For Sale: Digital Group Computer. Has Z-80 
CPU, 2K memory, 46 character/line video, 
cassette I/O, 10 Amp power supply and 
more. All this is housed in an attractive, 
heavy-duty cabinet. In good working order. 
Asking $450 or best offer. Ron Sleeper, 8735 
Imperial Hwy #6, Downey CA 90242. (213) 
861-3033. 


$$$$— WANTED— TRS-80s— WANTED— 
$$$$ Any quantity, any condition, immedi- 
ate cash available. Used TRS-80s and periph- 
erals available. Write for firm cash offer. 
Also used DEC PDP8, 1 1 CPUs, peripher- 
als. Jim Simpson, Box 632, W. Caldwell NJ 
07006. Tel. eves. (201) 226-9185. 


Printing Terminal— TI Silent 743 KSR; 10/ 
30 cps with serial interface cable, cover, 
manual & paper. Perfect condition! $950. J. 
Lightsey, (303) 443-7888. 


Must sell North Star Horizon I— brand new; 
Horizon 11— light use for 1 year; two parallel 
and serial ports; Soroc IQ 120; Teletype 43; 
Tektronics 992 scope. Vernan Hogge, 617 
Utah, Missoula MT 59801. Phone: (406) 
728-7720. 


For Sale: Cromemco Z-2 System incl. 21 
edge connectors, fan and terminator board. 
No CPU-Plug in any Z-80. PO Box 1713, 
Ontario CA 91762. Only $299. Phone (714) 
986-8080. 


Upgrading all TRS-80 Model I equipment to 
Model II. Must sell expansion interface with 
32K RAM, two Shugart disk drives with 
cable, four MPI disk drives with cable and 
one like-new Centronics printer. Expansion 
interface only $470. Choice of disk drives 
only $375. Call for price on printer. Bruce 
Taylor, (918) 825-4844. 


TRS-80 users. Update and improve with 
Heath’s H-14 hard copy line printer. 135 
characters per second. All new. Heath tested 
@ $100 off. Price $795. M. D. Jordan, 1111 
Taulbee, Austin TX 78757. 


For Sale: Digital Group Z-80 26K system, 
keyboard, monitor, dual Phi-decks, inter- 
faced Selectric II, lots of software. $1700 or 
best offer. Steven Fornell, (714) 421-4583 
after six. 


For Sale: 4K x 1 Dynamic RAM (4027). All 
burned in, all good. $4 each. W. P. 
Van Horn, 1454 Kelchner Rd., Bethlehem 
PA 18018. 


For Sale: Sylvanhills X-Y Plotter. Used 6 
mo. Perfect cond. Interface via 1 TTL paral- 
lel port. New $1050. Mike Collins, 609-8th 
Ave., SE, Minneapolis MN 55414. 


For Sale: Imsai 8080 and MIO board 48K 
RAM, 16K ROM, Lier-ADM3A. North 
Star: floppy, BASIC, Assembler, Disas- 
semb. System runs superbly. Asking $2800. 
Rick (313)453-9022. 


For Sale: Digital Group system, 30K RAM, 
4K EPROM with custom monitor/debug- 
ger, dual Phi-Decks, CDC floppy, Sylvania 
12” CRT, custom front panel, paper tape 
reader, interfaces for audio cassette. Tally 
printer and PROM blaster, $2200. Optional 
electronic pinball machine, $400. Bought a 
larger system. J. Kalafatas, 483 Park St., N. 
Reading MA 01864. (617) 275-1800 X446 
days. 


TRS-80 16K, 1, $625; 16, II, $749; I6K 
(selectable 1 or 11), $849; expansion inter- 
face, 32K, $549; 2716 EPROM, $40; 2708 
EPROM, $8; send check to Desider, 2306 
Remo Ct., Santa Clara CA 95054. 


Use the Classifieds 
if you are a 
buyer or a seller! 


320. The second version, which I left out of the article, calls the 
assembly-language sort routine. I have enclosed another copy 
of this version of “MACS.” I apologize for any problems this 
may have caused you or your readers.” — Richard Blessing. 


CALENDAR 


10 DIM PC l00e>#PIC I000)/F$C68> 

8 0 INPUT"NAWF OF FILE TO SORT "/AIS 
30 INPUT "FFCCFD FIELD TO SOFT ON "zB/E 
40 OPEN 40/ A I 5XREAD40/ T 1 XCL05I *0 

5 0 El-INTCTI/856>XE8-Tl-CEl*£56>XE3-83456XE4-83457XE5-83458XE6-83459 
60 FILL E3/EIXFILL E4/E8XFILL E5/EIXFILL E6/E8 

7 0 iNPUt“1YPt OF SOFT?/ ALPHA -A/ ALFHA » HUM -AH/ NUW -N "/AS 

8 0 A1-4XA8-7XA3-5XA4-6XA6-48XIF AS-**AN" THEN 110 

9 0 IF AS="A" THEN 100 ELSE 460 

1 00 A1-5XA8-S.4XA3-6XA4-7XAS-3XA6-61 

1 10 S-CE-B)*lXP-lNTCS/A3<».9>XP8-0 

180 F0F 1-0 TO A 1 \X 1 1 > -A8 * < 8* I > XNEXT 

130 IF P>1 THEN N-A3 ELSE N-S-CA3-INTC S/A4 ) > 

140 Y-0XOPEN 40/A1SNFEAD *0zTI 

150 FEAD 40/F$XY-Y*lXPCY>-0XFlCY>-YXIl«0 

160 FOP I-B TO N*B-lXK-CAl-Il>XI|-im 

170 F-ASCCFSC I/1))MF F<48 THEN 180XF-F-A6XGCTO190 

1 80 F-0 

190 PC YJ-FC YJ4F-XCJOXNFXT 

800 IF Y«T I THEN 150 ELSE CLOSE C0\B-B*N 

8 10 FEU START S / H SORT 

8 80 C-CALLC 2349 1 ) 

830 IF P8«>0 THEN 340 \ P8-1 

840 O1-OXN1-0 

8 50 FOR 1-1 TO Y 

860 N I -PC I )\!F NIoOl THEN 280 

870 Ol-Nl\PCI)-PCl-l)\C0T0 290 

880 01-N1\PCI»-I 

890 NEXT 

300 OPEN 40z"POINT"XFOF I-1TO Y 

310 WRITE 40 %CPICI)-I)45/PCI ) / NCENDMAFK 

380 NEXTXCLOSE 40XP-P-1 

3 30 P3-P3MXIP3MF P<=0 THEN 430 ELSE IF AS-^-N" THEN 140 ELSE 480 

340 P2-0XN 1-0X0 1-0 

350 FOR 1-1 TO Y 

360 NI-PCDXIF NloOl THEN 380 

370 01-NIXPCI>=PCI-1 > XG0T0 390 

380 0I-N1XPCI>=1 

3 90 NEXT 

4 00 OPEN 40z"POINT"XFOP U1 TO Y 

4 10 FEAD 40 XCPICI)-l)*5z PSXPC I)-PC1)*C1 000-F5 > 

480 NEXTXCLOSE 40XGOTO810 

430 INPUT "DO YOU WANT LIST ON TTY?"/HS 

440 IF HS-"YES" THEN 0=1 ELSE 0=0 

450 OPEN 40/AlSXREAD 40/TXFOF 1-1 TO YXR-PICD-1 

460 FEAD 40 SC F* 64 ) - 5/ PS X I #0/ Fz TABC 5>z FSXNEXTXCLOSE #0 

470 CHAIN "INVENTFY" 

480 S-CE-B)MXP«INTCS/8'».9>XP2-a 

490 IF P»1 THEN N-8 ELSE N-S-C84INTCS/9) >X! 1-0 

500 Y-0XOPEN 40/ A 1 SXFEAD 40/T1 

510 FEAD 40/ FSXY-Y* 1 XPC Y>-0XP 1 C Y )-Y 

580 PC YJ-VALC FSCB/B^N- 1 ) > 

530 IF Y<T 1 THEN 510 ELSE CLOSE 40XB-B*N 
540 GOTO 810 


New York City 

The Center for Management Development of American 
Management Associations will hold a three-day meeting, enti- 
tled “Automating and Integrating Office Systems,” October 3-5 
at AMA Headquarters, 135 West 50th Street, New York City, and 
November 26-28 at the Miyako Hotel, San Francisco. Contact 
Randi Steinberg in New York at (212) 586-8100. 

St. Croix 

Christmas week 1979 at a quality Caribbean resort. Topics 
will include systems and application software as well as pro- 
fessional, educational and small-business programs. Volun- 
teers needed now to help organize each area of interest. RSVP 
immediately for further details on this nonprofit users’ holiday- 
workshop (families welcome): Dr. Andy Bender, 400 Old Hook 
Rd., Westwood NJ 07675, (201) 664-4882 (days), (201) 652-0157 
(nights/weekends); or Dr. Jeff Brownstein, 2 Tor Rd., Wap- 
pingers Falls NY 12590, (914) 297-3950. 

Please have calendar announcements in our hands at least 
three months before the month of the issue in which you want 
the announcement to appear. Keep announcements short and 
to the point, and send them to the attention of the managing 
editor to assure their finding their way to the editorial depart- 
ment. Thank you. 
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10-DAY FREE TRIAL 


Send for our 
FREE Catalog 



WE BUY USED PET, APPLE and TRS-80 COMPUTERS 


$100 FREE ACCESSORIES 
WITH 16K or 32K PET 

Buy our 16K or 32K PET and we II give you your first $100 worth of 
accessories. FREE, Just indicate on your order that you have 
reduced the cost of your accessories by $100 



4K - Keyboard C $ 595 

8K - Keyboard C $ 795 

16K - Keyboard B $995 

16K - Keyboard N $ 995 

32K - Keyboard C $1295 

32K - Keyboard B $1295 

32K - Keyboard N ...... . $1295 

C — calculator keyboard (only version with tape deck) 
B — Large Keyboard (graphics not on keys) 

N — large keyboard with graphics symbols 

Used 8K PET with 90-day warranty $650 


Terminal Package with 8K PETs 


PET ACCESSORIES 

Commodore Dual Floppy Disk Drive ti ff 1 

Commodore Printer (tractor feed) $995.00 

Commodore Printer (friction feed) $995.00 

Second Cassette — from Commodore $95.00 

Commodore PET Service Kit $30.00 

Beeper - Tells when tape is loaded $24.95 

Petunia - Play music from PET $29.95 

Video Buffer - Attach another CRT $29.95 

Combo - Petunia and Video Buffer $49.95 

New Serial Printer Interface for PET $79.95 

Call for Availability 

PET - Compatible Selectric in Desk $895. 0C 



Hazeltine 14001 

LIST SALE I 

38Wt$24ff 

SUPER SALE PRICE 
TOO LOW TO ADVERTISE 

Immediate Delivery — 2- Year Factory Warranty 
You may have seen the Hazeltine advertised at $850. You I 
may have seen it sale prices at $749 or even $699 but our I 
new price is so low that we can't even advertise it. Call us I 
for a quote. Hurry, we have a limited quantity at this price. I 
The 8048-based Hazeltine 1400 has a 12” screen. 24 x 80 I 
display. TTY-style keyboard, addressable cursor, and I 
RS-232 I/O from 110 to 9600 baud. 


Hazeltine 1410 — $835 
Hazeltine 1500 — $1069 


S ^| COMMODORE^^ 
* 195 DISKDRIVES 

Reg. $1,295 Sale $1,100 



apple II 

1 1 p/us 

200 Ffi€€ ACCESSORIES 

The new Apple II with Applesoft BASIC built-in! Elimi- 
nates the need for a $200 Firmware Card and includes I 
new Autostart ROM for easy operation This combined I 
with the FREE accessories from NCE could save you up I 
to $400 on a 48K Apple II system! 

1 6K Apple II Plus — $1 1 95 (take $1 00 in free accessories) 
32K Apple II Plus — $1 345 (take $1 50 in free accessories) 
48K Apple II Plus — $1495 (take $200 in free accessories) 

Apple II Accessories 

Centronics Printer Interface $225 

Disk and Controller Call for Availability $595 

Second Disk Drive $495 

Parallel Printer Card $180 

Communications Card 
Hi-Speed Serial Card 

Firmware Card 

Hobby/Proto Card 

Microverter RF Mod 

Sanyo M2544 Recorder 


Call for 
Availability 


$225 

$195 

$200 

$24 

$35 

$55 


PET OWNERS . . . 

REMOTE 

TERMINAL 

for 

only $69 

A self-contained 
module and program 
cassette enables your 
PET to function as a 
300 baud terminal, 
Supports Upper/Lower 
case, Rubout. Escape 
& all control functions. 
Output is TTL. 

WITH 

8KPET 

PURCHASE 


Selectric ■ 

Desktop 

Terminal 


|t*E9T. «0 0 £ 
DISK & 
MEMORY 
IXPANSION 

You can instantly turn 
your PET into a speedy 
and efficient professional 
computer. Its easy with 
the new 400K Disk Drive 
and Memory Expansion 
from Computhink Add up 
to 32K internally then load 



Hazeltine 1510 — $1195 
Hazeltine 1520 — $1499 


LOW COST 
PRINTER 
FOR 
PET 

$395 


Xetype kSH 13 t< 
atlacMc you' PE 
as a p»<n*r* 


IN STOCK 
NOW 


seconds! 


800K Disk 


Drive 

$1,295.00 

Memory Expansion 

16K 

S425.00 

24K 

$525.00 

32K 

$615.00 



IN STOCK NOW! 

EVERY ITEM IN THIS ADVERTISEMENT IS IN STOCK 
AND READY TO SHIP, EXCEPT WHERE NOTED. 


NOW Graphics printer 
$1,098 for Apple II 

Now you can print high resolution graphics from your 
I Apple using the IP-225 printer and graphics option from 
IDS. The IP-225 is a tractor feed primer with 96 possible 
characters. Line length is 80/132 col. with a speed of 
50/80 cps. We include software which allows it to use 
either parallel or serial interface at 1200 baud. ABSO- 
LUTELY FREE (you save $50)! 


Super bargain, while they last. A desktop terminal 
basd on an IBM Selectric typewriter for only $319, 
including documentation. These terminals were 
originally designed for use with timesharing sys- 
tems where top-quality printing was required. The 
IBM keyboard and printer are separated by a three 
foot cable and each has its own enclosure (great for 
custom installations). Serial RS-232 interface uses 
PTTC instead of ASCII codes so you will need to write a 
conversion program (we have no ASCII interface for 
this model). 14.8 cps. 134.5 baud, 13 line length, pica. 
Sold in as-is condition. Pre-sale preparations in- 
clude: 

• Motors checked and guaranteed before sale. 

• The machines are complete. 

• All indicator lights work. 

• New ribbon & cleaned type element, on/off 
switches, tab & carriage return cards, & tab set 
clear. 

There is a 3-day return privilege on these machines 
and any missing parts will be replaced. 


CompuMart S Z E 

1250 North Main Street, Department KBB9 
F.0. Box 8610 Ann Arbor, Michigan 48107 


CAT 
COUPLER 

New 300 baud 
Originate/Answer 
Acoustic Coupler. 

Looks good, works 
great <MQQ 

priced at 1057 


1+1=3-RIGHT! 

EDUCATORS 
ORDER YOUR 
FREE PET 
TODAY! 

Between now and Nov. 30th any educational institution I 
which buys 2 PET s at list price will receive a 3rd PET. I 
ABSOLUTELY FREE! That's right. FREE! For example. I 
buy 2 8K PET s at $795 each and get 1 8K PET. FREE. Buy I 
1 16K at $995 and 1 32K at $1,295 and your school will I 
receive 1 16K PET absolutely FREE! Join the hundreds of I 
public & private schools, colleges, and Universities who I 
have bought from us with confidence Look at our PET I 
box in the upper left hand corner of this ad for descrip- fl 
tions and prices of the Commodore PET product line If I 
you need more information just call, we love questions. I 


SANYO MONITOR 

$169 $279 

9-inch Kill [L 15-inch -frjQQ. 



(313) 994-3200 




Member: 

Computer Dealers 
Association 


IMPORTANT ORDERING INFORMATION 
All orders must include 4% shipping and handling. Michigan residents add 4% 
for state sales tax. All foreign orders (except Canada) need an additional 10% for 
shipping and handling. 


Phones open from 9:00 a.m. to 7:00 p.m. EST Monday- Friday, 10:00 a.m. to 
5:00 p.m. Saturdays • P.O.’s accepted from D & B rated companies — ship- 
ment contingent upon receipt of signed purchase order • All prices 
subject to change without notice • Most items in stock for immediate 

shipment — call for delivery quotation • Sorry, no C.O.D.’s • 

In the Ann Arbor area? Retail store open 11:00 a.m. to 7:00 p.m. Tuesday- 
Friday, 10:00 a.m. to 5:00 p.m. Saturdays (Closed Sunday and Monday) 

If not satisfied, return your purchase with-in 10 days for full 
refund of purchase price! 


v* Reader Service — see page 227 
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TRS-80 1 
SERIAL I/O 

• Can input into basic 

• Can use LUST and 
LPRINT to output, or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 110,150.300, 600, 
1 200, 2400, parity or 
no parity odd or even, 
5 to 8 data bits, and 1 
or 2 stop bits. D.T.R. 
line • Requires +5, 
-1 2 VDC • Board only 
$19.95 Part No. 8010, 
with parts $59.95 Part 
No. 801 OA, assembled 
$79.95 Part No. 80 10 
C. No connectors pro- 
vided, see below. 



EIA/RS-232 con- 
nector Pert No. 
DB25P $6 00. with 
9'. B conductor 
cable $10 95 Part 
No DB25P9. 


nbbon cable 
with attached con- 
nectors to fit TRS- 
80 and our serial 
board $19.95 Part 
No 3CAB40. 


RS-232/ TTL 
INTERFACE 

• Converts TTL to RS- 
232, and converts RS- 
232 to TTL • Two sep- 
arate circuits • Re- 
quires -12 and +12 
volts • All connections 
go to a 10 pin gold 
plated edge connector 

• Board only $4.50 
Part No. 232, with 
parts $7.00 Part No. 
232A 10 Pin edge 
connector $3.00 Part 
No. 10P 





• Type 103# Full or 
half duplex • Works up 
to 300 baud • Origi- 
nate or Answer • No 
coils, only low cost 
components • TTL in- 
put and output-serial 

• Connect 8 n speak- 
er and crystal mic. 
directly to board • 
Uses XR FSK demod- 
ulator • Requires +5 
volts • Board only 
$7.60 Part No. 109, 
with parts $27.50 Part 
No. 1 09A 



DISKETTES 



Box of 10, 5" $29.95, 
8" $39.95. 

Plastic box, holds 10 
diskettes, 5" - $4.50, 
8” - $6.50. 


RS- 2 3 2/TTY 
INTERFACE 

This board has two 
active circuits, one 
converts RS-232 to 
20mA, and the other 
converts 20mA to 
RS-232. Requires 
+12 and -12 volts. 
Board only $4.50 Part 
No. 600, with parts 
$7.00 Part No. 600A. 





PART A'C 6t>0 


S-100 BUS 
ACTIVE TERMINATOR 

Board only $14.95 Part No. 900, with parts 
$24.95 Part No. 900A 




APPLE lltt 
SERIAL I/O 
INTERFACE 


Baud rate is continuously adjustable from 0 
to 30,000 • Plugs into any peripheral 
connector • Low current drain. RS-232 input 
and output • On board switch selectable 5 to 
8 data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even • Jumper selectable 
address • SOFTWARE • Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple II for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. • Also 
watches DTR • Board only $15.00 Part No. 
2, with parts $42.00 Part No. 2A, assembled 
$62.00 Part No. 2C 


8K EPROM piiceon 

Saves programs on PROM permanently (until 
erased via U V light) up to 8K bytes. Programs 
may be directly run from the program saver 
such as fixed routines or assemblers. • S- 
100 bus compatible • Room for 8K bytes of 
EPROM non-volatile memory (2708’s). • On- 
board PROM programming • Address 
relocation of each 4K of memory to any 4K 
boundary within 64K • Power on jump and 
reset jump option for ,, turnkey M systems and 
computers without a front panel • Program 
saver software available • Solder mask both 
sides • Full silkscreen for easy assembly. 
Program saver software in 1 2708 EPROM 
$25. Bare board $35 including custom coil, 
board with parts but no EPROMS $1 39, with 
4 EPROMS $179, with 8 EPROMS $219. 



WAMECO PRODUCTS 
WITH 

ELECTRONIC SYSTEMS PARTS 
FDC-1 FLOPPY CONTROLLER BOARD will 
drive shugart, pertek, remex 5" & 8" drives 
up to 8 drives, on board PROM withpower 
boot up, will operate with CPM (not 

included). PCBD $42.95 

FPB-1 Front Panel. (Finally) IMSAI size hex 
d^ga^ys. Byte or instruction single-step. 

MEM-1 A 8Kx8 fully buffered, S-100, uses 
2102 type RAMS. 

PCBD $24.95, $168 Kit 

QMB-12 MOTHER BOARD, 1 3 slot, termi- 
nated. S-100 board only $34.95 

$89.95 Kit 

CPU-1 8080A Processor board S-100 with 
8 level vector interrupt PCBD . . $25.95 
$89.95 Kit 

RTC-1 Realtime clock board. Two independ- 
ent interrupts. Software programmable. 

PCBD .. $25.95, $60.95 Kit 

EPM-1 1702A4K EPROM 

card PCBD $25.95 

$49.95 with parts less EPROMS 
EPM-2 2708/2716 16K/32K 

EPROM card PCBD $24.95 

$49.95 with parts less EPROMS 
QMB-9 MOTHER BOARD. Short Version of 

QMB-12. 9 Slots PCBD $30.95 

$67.95 Kit 

MEM-2 1 6Kx8 Fully Buffered 2114 Board 
PCBD $25.95, $269.95 Kit 


T.V. 

TYPEWRITER 

• Stand alone TVT 

• 32 char/line, 16 
lines, modifications for 
64 char/line included 

• Parallel ASCII (TTL) 
input • Video output 

• 1 K on board memory 

• Output for computer 
controlled curser • 
Auto scroll • Non- 
destructive curser • 
Curser inputs: up, down, 
left, right, home. EOL 
EOS • Scroll up, down 

• Requires +5 volts 
at 1.5 amps, and -12 
volts at 30 mA • All 
7400, TTL chips # 
Char. gen. 2513 • 
Upper case only • 
Board only $39.00 
Part No. 106, with 
parts $145.00 Part 
No. 106A 



UART & 
BAUD RATE 
GENERATOR 

• Converts serial to 
parallel and parallel to 
serial • Low cost on 
board baud rate gener- 
ator • Baud rates: 
110, 150, 300, 600, 
1200, and 2400 • 
Low power drain +5 
volts and -12 volts 
required • TTL com- 
patible • All characters 
contain a start bit, 5 
to 8 data bits, 1 or 2 
stop bits, and either 
odd or even parity. • All 
connections go to a 44 
pin gold plated edge 
connector # Board only 
$12.00 Part No. 101, 
with parts $35.00 Part 
No. 101 A, 44 pin edge 
connector $4.00 Part 
No. 44P 



TAPE 
INTERFACE 

• Play and record Kan- 
sas City Standard tapes 

• Converts a low cost 
tape recorder to a 
digital recorder • Works 
up to 1 200 baud • Dig- 
ital in and out are TTL- 
serial • Output of 
board connects to mic. 
in of recorder • Ear- 
phone of recorder con- 
nects to input on board 

• No coils • Requires 
+5 volts, low power 
drain • Board only 
$7.60 Part No. Ill, 
with parts $27.50 Part 
No. 1 1 1 A 



HEX ENCODED 

KEYBOARD 

E.S. 

This HEX keyboard 
has 1 9 keys, 1 6 encod- 
ed with 3 user defin- 
able. The encoded TTL 
outputs, 8-4-2-1 and 
STROBE are debounced 
and available in true 
and complement form. 
Four onboard LEDs 
indicate the HEX code 
generated for each 
key depression. The 
board requires a single 
+5 volt supply. Board 
only $15.00 Part No. 
HEX-3, with parts 
$49.95 Part No. HEX- 
3A. 44 pin edge con- 
nector $4.00 Part No. 
44P. 



DC POWER SUPPLY 


• Board supplies a regulated +5 
volts at 3 amps., +1 2, -1 2. and -5 
volts at 1 amp. • Power required is 
8 volts AC at 3 amps., and 24 volts 
AC C.T. at 1.5 amps. • Board only 
$12.50 Part No. 6085, with parts 
excluding transformers $42.50 
Part No. 6085A 



TO Ordfir * Mention P art no - description, and price. In USA shipping paid by us for orders accompanied by check or money order. 1 
IV \J uo . yy e acce p t c.O.D. orders in the U. S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line [ 408 ) 448-0800 


Send for FREE Catalog ... a big self-addressed envelope with 41* postage gets it fastest! 
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COMPUCRUISE 

Put a computer in 
your car, which gives 
you the most effec- 
tive and functional 
cruise control ever 
designed, plus com- 
plete trip computing, 
fuel management sys- 
tems, and a remark- 
able accurate quartz 
crystal time system. 
So simple a child can 
operate, the new 
CompuCruise com- 
bines latest computer 
technology with 
state-of-the-art re- 
liability in a package 
which will not likely be 
available on new cars 
for years to come • 
Cruise Control • Time, 
E.T., Lap Timer, Alarm 

• Time, Distance, Fuel 
to Arrival • Time, Dis- 
tance, Fuel to Empty • 
Time, Distance and 
Fuel on Trip • Current 
or Average MPG, 
GPH • Fuel Used, Dis- 
tance since Fillup • 
Current and Aver- 
age-Vehicle Speed • 
Inside, Outside or 
Coolant Temperature 

• Battery Voltage • 
English or Metric 
Display. $199.95 



FLOPPY DISK 
STORAGE BINDER 

This black vinyl 
three-ring binder 
comes with ten 
transparent plastic 
sleeves which ac- 
commodate either 
twenty, five-inch or 
ten, eight-inch floppy 
disks. The' plastic 
sleeves may be or- 
dered separately and 
added as needed. A 
contents file is in- 
cluded with each 
sleeve for easy iden- 
tification and organiz- 
ing. Binder & 10 hol- 
ders $14.95 Part No. 
B800; Extra holders 
95* each. Part No. 
800 



OPTO-ISOLATED 
PARALLEL INPUT 
BOARD FOR 
APPLE II 

There are 8 in- 
puts that can be dri- 
ven from TTL logic or 
any 5 volt source. The 
circuit board can be 
plugged into any of 
the 8 sockets of your 
Apple II. It has a 16 pin 
socket for standard 
dip ribbon cable con- 
nection. 

Board only $15.00. 
Part No. 120, with 
parts $69.95. Part 
Np. 120A. 



TIDMA 

• Tape Interface Direct 
Memory Access • Re- 
cord and play programs 
without bootstrap load- 
er (no prom) has FSK 
encoder/decoder for 
direct connections to 
low cost recorder at 
1200 baud rate, and 
direct connections for 
inputs and outputs to 
.a digital recorder at 
any baud rate • S-1 00 
bus compatible • Board 
only $35.00 Part No. 
112, with parts $110 
Part No. 1 1 2A 



SYSTEM 

MONITOR 

8080. 8085, or Z-80 
System monitor for use 
with the TIDMA board. 
There is no need for the 
front panel. Complete 
with documentation 
$12.95. 


16K EPROM 

Uses 2708 EPROMS, 
memory speed selec- 
tion provided, ad- 
dressable anywhere in 
65K of memory, can 
be shadowed in 4K in- 
crements. Board only 
$24.95 part no. 
7902, with parts less 
EPROMs $49. 95 part 
no. 7902A. 



ASCII KEYBOARD 

TTL & DTL compatible • Full 67 key array 

• Full 128 character ASCII output • Positive 
logic with outputs resting low • Data Strobe 

• Five user-definable spare keys • Standard 
22 pin dual card edge connector • Requires 
+5VDC, 325 mA. Assembled & Tested. 
Cherry Pro Part No. P70-05AB. $135.00. 



ASCII KEYBOARD 

53 Keys popular ASR-33 format • Rugged 
G-10 P. C. Board • Tri-mode MOS encoding 
• Two-Key Rollover • MOS/DTL/TTL Compat- 
ible • Upper Case lockout • Data and Strobe 
inversion option • Three User Definable 
Keys • Low contact bounce • Selectable Par- 
ity • Custom Keycaps • George Risk Model 
753. Requires +5. -12 volts. $59.95 Kit. 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 

This bidirectional board is a direct replace- 
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
RS-232 serial in and out. Sold only as an 
assembled and tested unit for $229.95. 
Part No. TA 1000C 


DISK JACKET™ 

Made from heavy duty 
.0095 matte plastic 
with reinforced 

grommets. The mini- 
diskette version holds 
two 5-1/4 inch disk- 
ettes and will fit any 
standard three ring 
binder. The pockets to 
the left of the disk- 
ette can be used for 
listing the contents of 
the disk. Please order 
only in multitudes of 
ten. $9.95/10 Pack. 



INTERNATIONAL 

MICROPROCESSOR 

DICTIONARY 

English, French, Dan- 
ish, German, Italian, 
Hungarian, Norwe- 
gian, Polish, Spanish, 
Swedish. 10 lan- 
guages, 28 pp. 
SYBEX. Ref. IMD. 
$4.95 


VIDEO TERMINAL 

16 lines, 64 columns • 
Upper and lower case • 
5x7 dot matrix • 
RS-232 in • RS-232 
out with TTL parallel 
keyboard input • On 
board baud rate 
generator 75, 110, 
150, 300, 600, & 
1200 jumper selecta- 
ble • Memory 1024 
characters (7-21 L02) 
• Video processor chip 
SFF96364 by Necu- 
lonic • Control char- 
acters (CR, LF, 
t, i , non destructive 
cursor, CS, home, CL* 
White characters on 
black background or 
vice-versa • With the 
addition of a keyboard, 
video monitor or TV 
set with TV interface 
(part no. 107A) and 
power supply this is a 
complete stand alone 
terminal • also S-100 
compatible • requires 
+16, & -16 VDC at 
100mA, and 8VDC at 
1 A. Part no. 1000A 
$199.95 kit. 



RS-232/20mA 

INTERFACE 

This board has two 
passive, opto-isola- 
ted circuits. One con- 
verts RS-232 to 
20mA. the other con- 
verts 20mA to RS- 
232. All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95, 
part no. 7901, with 
parts $14.95 Part 
No. 7901A. 



COMPUCOLOR II 

Model 3, 8K $13 95, 
Model 4, 16K $15 95, 
Model 5, 32K $18 95. 
Prices include color 
monitor, computer, 
and one disk drive. 



PET COMPUTER 

With 32K & monitor - 
$1195. Dual Disk 
Drive - $1195. 



^nppkz ii 

or 

APPLE II PLUS 

16K - $995, 32K - 
$1059, 48K - $1123. 
Disk & cont. $589 



6502 1 

APPLICATIONS 
BOOK 

Z80 APPLICATIONS 
BOOK* 

This book will teach 
you how to connect a 
board to the outside 
world and implement 
practical applications 
for the 6502, (or 
Z80). Applications 
range from home con- 
trol (a complete alarm 
system, including 
heat sensor), to in- 
dustrial applications. 
You will learn tech- 
niques ranging from 
simulated traffic con- 
trol to analog-digital 
conversion. All exper- 
iments can be realized 
with a minimum of ex- 
ternal (low-cost) 
components. They are 
directly applicable to 
any 6502-based 
board such as SYM, 
KIM, AIM 65. This 
book also studies in 
detail input-output 
techniques and com- 
ponents, and is the 
logical continuation of 
C202 (or C280). By 
Rodney Zaks. 

SYBEX. 6502: Ref. 
D3D2; Z80: Ref 

D380. Each $12.95 


T.V. INTERFACE 

• Converts video to. 
AM modulated RF, 
Channels 2 or 3. So 
powerful almost no 
tuning is required. On 
board regulated power 
supply makes this ex- 
tremely stable. Rated 
very highly in Doctor 
Dobbs' Journal. Recom- 
mended by Apple • 
Power required is 12 
volts AC C.T., or +5 
volts DC • Board only 
$7.60 part No. 107, 
with parts $1 3.50 Part 
No. 1 07A 




PARALLEL TRIAC 
OUTPUT BOARD 
FOR APPLE II 


This board has 8 triacs capable of 
switching 110 volt 6 amp loads (660 watts 
per channel) or a total of 5280 watts. Board 
only $15.00 Part No. 210, with parts 
$119.95 Part No. 210A. 


Tq Order * Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 1 
w - We accept C.O.D. orders in the U. S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


Sendifor FREE Catalog ... a big self-addressed envelope with 41* postage gets it fastest! 


ELECTRONIC SYSTEMS Dept. KB P. 0. Box 21638, San Jose, CA USA 95151 
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WAMECO 

THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-IOO BUSS 

NEW! POWER SUPPLY AND TERMINATOR BOARD. PROVIDES UP TO 
12 REGULATORS TO DRIVE ALL THOSE PERIPHERALS FROM THE 
COMPUTERS POWER SUPPLIES. TERMINATES THE MOTHER BOARD. 
KIT (ALL HEAT SINKS, RESISTORS, CAPACITORS 
AND PARTS FOR TERMINATOR EXCLUDES THE 


12 REGULATORS) $55.95 

PCBd - $30.95 


AT YOUR DEALER NOW! 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD, 

10 BOARD WITH CASSETTE INTERFACE. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 


yvmc inc 


WAMECO INC. Ill GLENN WAY #8, BELMONT, CA 94002 


(415) 592-6141 


*^W22 


mmmm California computer systems 

16K RAM BOARD Fully buffered addressable in 4K 
blocks IEEE standard for bank addressing 2114 s 
PCBD $2695 

Kit 450 NSEC $259.95 

PT-1 PROTO BOARD Over 2.600 holes A" regu- 
lators. All S-100 buss functions labeled, gold fingers 
PCBD $2595 

PT-2 PROTO BOARD Similar to PT-1 except set- 
up to handle solder tail sockets 
PCBD $25.95 

==iiJ 

FORMERLY CYBERCOM 'SOLID STATE MUSIC 

PB-1 2708 & 2716 Programming Board with provisions 
for 4K or 8K EPROM No external supplies require 
textool sockets Kit $124.95 

CB-1 8080 Processor Board. 2K of PROM 256 BYTE 
RAM power on/rest Vector Jump Parallel port with 
status Kit $119 00 PCBD $30 95 

MB-6B Basic 8KX8 ram uses 2102 type rams. S-100 
buss Kit 450 NSEC $139.95 PCBD $26 95 
MB-7 16KX8, Static RAM uses u p41 0 Protection, 
fully buffered Kit $299.95 

MB-8A 2708 EROM Board. S-100. 8K8X or 16Kx8 
kit without PROMS $75.00 PCBD $28 95 

MB-9 4KX8 RAM/PROM Board uses 2112 RAMS or 
82S129 PROM kit without RAMS or PROMS $72.00 
IO-2 S-100 8 bit parallel / 10 port, */j of boards is for 
kludging. Kit $46.00 PCBD $26 95 

IO-4 Two serial I/O ports with full handshaking 
20/60 ma current loop Two parallel I/O ports. 

Kit $130.00 PCBD $26 95 

VB-1B 64 x 16 video board, upper lower case Greek, 
composite and parallel video with software. S-100. 

Kit $12500 PCBD $2695 

Altair Compatible Mother Board. 11x1114x14”. 
Board only $39 95. With 15 connectors $94.95 

Extended Board full size. Board only $ 9 49 

With connector $13.45 

SP-1 Synthesizer Board S-100 
PCBD $42 95 KIT $135.95 


fY/mC/ inc WAMECO INC. 

FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart. pertek. remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up. will operate 
with CPM v (not included) 

PCBD $42.95 

FPB-1 Front Panel IMSAI size, hex displays Byte, 
or instruction single step 

PCBD $47.50 

MEM-1 8KX8 fully buffered. S-100. uses 2102 type 
rams. PCBD $25 95 

OM-12 MOTHER BOARD. 13 slot, terminated. S-100 
board only $34.95 

CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt PCBD $26 95 

RTC-1 Realtime clock board Two independent in- 
terrupts. Software programmable PCBD $23.95 

EPM-1 1702A 4K Eprom card PCBD $25 95 

EPM-2 2708/2716 16K/32K 

EPROM CARD PCBD $25 95 

QM-9 MOTHER BOARD. Short Version of QM-12 


9 Slots PCBD 



$3095 

MEM-2 16K x 8 Fully Buffered 


2114 Board PCBD 


$2695 

8080A 

$9.95 

5101-8P 

$ 8 40 

8212 

249 

2114 (450 NS) low pwr 7.25 

8214 

4.49 

2114 (250 NS) low pwr 7 99 

8224 

3.49 

2102A-2L 

1 50 

2708 

9.49 

2102A-4L 

1.20 

5101-IP 

6.90 

4116 

8/89 95 



P. O. Box 424 • San Carlos, California 94070 

Please send for 1C. Xistor 
and Computer parts list i^M39 


NOV. SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards not included on this oiler) 

WAMECO PWR SUPPLY AND TERMINA- 


TOR BOARD 

12 Regulators for driving external equip- 
ment $24.95 

8KX8RAM. Fully buffered 450 NSEC. 2.5 
amp typical assembled parts may be un- 
marked or house numbered $99.99 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 

MEM-2 with MIKOS -1 16K ram 

with L21 14 450 NSEC $249 95 

MEM-2 with MIKOS r 13 16K ram 

with L2114 250 NSEC $279 95 

MEM-1 with MIKOS #1 450 NSEC 8K 

RAM $119 95 

CPU-1 with MIKOS #2 8080A CPU $94 95 

MEM-1 with MIKOS #3 250 NSEC 8K 

RAM $144 95 

QM-12 with MIKOS #4 13 slot mother 

board $89 95 

RTC-1 with MIKOS #5 real time clock $54 95 

EMP-1 with MIKOS #10 4K 1702 less 

EPROMS $49 95 

EPM-2 with MIKOS #11 16-32K EPROMS 

less EPROMS $59 95 

QM-9 with MIKOS #12 9 slot mother 

board $79 95 

FPB-1 with MIKOS -14 all parts 

for front panel $134.95 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY PRIME 
PARTS KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED ALL SOCKETS 
INCLUDED. 


VISA or MASTERCHARGE Send account number interbank 
number expiration date and sign your order Approx postage 
will be added Check or money order will be sent post paid m 
US If you are not a regular customer please use charge, 
cashier s check or postal money order Otherwise there will 
be a two-week delay for checks to clear Calif residents add 
6% tax Money back 30 day guarantee We cannot accept re- 
turned 1C s that have been soldered to Prices subiect to 
change without notice 110 minimum order. $1.50 service charge 
on orders less than $10.00. 
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Power Supplies! Power Supplies! Power Supplies! SOLID STATE!! (5) 

We got 'em ! Take your pick>»» 


These units are ideal for micro computers. They have been removed from equipment, checked out 
and guaranteed. 

1— 5 volts @ 8 amps + 12 volts + 6 volts @ 75 MA. Power supply has a 3-wire line cord and fused. Dimensions: 

10%"x5%"x4%". Shipping weight: 16 lbs 37.50 ea. 2/70.00 

2— Model 818, 5 volts at 15 amps + volts at 4 amps-12 volts at 2 amps, (with line cord) 35;00 ea. 2/65.00 

3— +5 volts at 5 amps +12 volts at 500 ma. +6 volts at 25 ma. (line cord included) 32.95 ea 2/60.00^ 

4 — Elexon, multi output. Input: 120/240 AC, +10%, 47-63 hz; output: 1) 12V, 1.5A, DC, OVP; 2) 12V, 1.5A, D.C., 

OVP. New, in box with operating instructions 31.50 

5— Power Design, Model 1210, constant voltage, DC. P.S. input: 105-125. A.C., 55 to 440 hz. Output: 1-12 volts, 

0-10 amps, DC. continuously adjustable output voltage and current limiting 139.00 


COMPUTER GRADE CAPACITORS . . . 


18.000 mfd 10 VDC 
4,400 mfd 20 VDC 

46.000 mfd 20 VDC 
3,000 mfd 25 VDC 


1.25 

1.00 

2.50 

1.00 


11.000 mfd 25 VDC 

35.000 mfd 35 VDC 

10.000 mfd 50 VDC 

22.000 mfd 60 VDC 


1.50 

3.50 

2.50 
3.75 


4.000 mfd 75 VDC 

1.000 mfd 100 VDC 
6,800 mfd 100 VDC 
4,700 mfd 150 VDC 


1.75 
1.00 
3.50 

3.75 



WIRE WRAP BOARDS 

These boards have been removed from equipment. They're prewired, and very 
easy to unwrap for setting up your own boards. Contains mostly 14-pin 1C 
sockets with individual connections. Each board has VCC and ground planes. 

Smaller board measures 6%"x6" and has 40 to 50 sockets. Reduced Price. . . $7.50 ea. 2/$14.00 
Larger board measures 1354"x6" and has 75 to 100 sockets. Reduced Price ... $1 2.50 ea. 2/$23.00 



DIABLO System Disc Drive 

SERIES 40, MODEL 43 

100 tracks per inch, total capacity of 50 mega- 
bits, w/Model 429 power supply, sector counter, 

24 sectors, 1 fixed disc, 1 removable disc, aver- 
age access time 38 ms, PPM:2400, dimensions: 

10 5/16" high, fits in standard rack, equipped y 
with full extension slides, excellent used 
condition. Shipped freight collect. 


HEWLETT-PACKARD MODEL 175A 

OSCILLOSCOPES 


$2495 



These scopes have a 50 Mhz bandwidth 
and have 2 plug-ins, a 1781B Delay gen- 
erator and a model 1755A Dual trace ver- 
tical amplifier. Dimensions: 13"x17"x25" 
weight 71 lbs, shipped freight collect. 5" 
scope. Used. Checked out and operating. 


*339 



TRANSFORMERS 

ISOLATION STEP-DOWN TYPE 
Primary: 230/1 15V, 

50/60 CPS, Second- q gm 

ary: VA output ZplOoVd 

250V. EACH 


ROTRON 
WHISPER FANS 


Unused, Model Rotron 
MU 3A1, 230V, AC, 14 
watts, 50/60 hz, guar- 
anteed, 4%"x4%"x1%" 


$ 8.95 


CRYSTAL 

OSCILLATORS 


yectron type CO-231 T 
crystal freq. 4.9152, mhz 
w/tuning option for ac- 
curacy of .0001%. R.F.E. 

ww. i 3- 95 



SG-132 SWEEP SIGNAL GENERATOR 

FREQ: 15 TO 400 MHZ, VHF-UHF 

Output: AM 8i FM. CW. FM deviation: + 1% to + 20% at any frequency. 
Crystal markers every 200Khz, Imhz, 5mhz or + 10B. Frequency accur- 
acy +1%. Built-in oscilloscope for observing £ 4AQ 
waveforms. ^ w ^ ^ 


TRENDLINE PHONES 

Manufactured by I.T.T. 

These units have rotary dials. Colors are: white, black, red, 
and green. They are packaged and have 6-foot cord and 
installation instrructions. Used, A C A 

but in good operating condition. 


Minimum order $25.00. Items offered subject to prior sale. FOB, Brockton, Mass. Money order or check w/order. Shipments 
and handling add 5%. Shipments by parcel post or UPS. No CODs. Mass, residents add 5% sales tax. 

WALLEN 

ELECTRONICS CO. INC. INC. Tel: (617) 588-6440-6441 
108 SAWTELL AVE., BROCKTON, MA. 02402 

ELECTRONIC COMPONENTS 
TEST EQUIPMENT 
CONNECTORS - WIRE 
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Computer Products 


JADE'S NEW MAINFRAME 

THE PIGGY IS HERE! 


I This steak new mainframe is beautifully designed 
I around JADE’S six slot ISO-BUS motherboard and 
I an 18 amp power supply with provisions for up to 3 
] mini-floppy drives. This is a practical, state-of-the- 
I art design whose looks just can’t be beat! 
1 ENS-106320 (without drives) $475.00 


VISTA V80 /W 


TRS-80 

MINI-DISK 

SYSTEM 




The V80 out-performs standard Radio Shack 
drives!--23% more storage capacity, 8 times faster 
access time, more reliable, and much less 
expensive. Includes disk drive, power supply, 
regulator board, and case MSM-358000 $395.00 
| Interface cable for V80 WCA-3421 $24.95 


DISKETTE SPECIAL 

5.25" SOFT, 10. OR 16 SECTOR 

10 for $29.95 

8" SOFT SECTOR IBM COMPATIBLE 

10 for $34.95 


S-100 CONNECTOR SALE 


100 PIN IMSAI TYPE SOLDER-TAIL CONNECTOR 

6 for $17.50 12 for $29.95 


RS-232 SET SPECIAL $6.50 

DB-25S, DB-25P, DB-25 COVER 

DB-25S (FEMALE) $3.65 

DB-25P (MALE) *3.15 

DB-25C (COVER) *1.50 


SPST DIP SWITC HES 


PART NUMBER 

NUMBER OF SWITCHES 

PRICE 

SWD-103 

3 

$1.18 

SWD-104 

4 

$1.20 

SWD-105 

5 

$1.24 

SWD-106 

6 

$1.28 

SWD-107 

7 

$1.30 

SWD-108 

8 

$1.34 

SWD-109 

9 

$1.36 

SWD-110 

10 

$1.38 


TEXTOOL 

ZIP* DIP II SOCKETS 


i 


16 PIN ZIP* DIP II $5.50 

24 PIN ZIP* DIP II $7.50 

40 PIN ZIP* DIP II $10.25 
* ZERO INSERTION PRESSURE 


SD SYSTEMS 

VERSA-FLOPPY 

KIT 

ASSEMBLED & TESTED 

. $159.95 
$239.00 

TARBELL 


FLOPPY DISK INTERFACE 

JADE KIT 

. $190.00 

ASSEMBLED & TESTED 

$260.00 


JADE'S NEW INTELLIGENT CONTROLLER 

THE DOUBLE-D 

Read/write in single or double density. 

8" or 5%” drives. 

CP/M compatible in either single or double density. 
On-board Z-80 CPU allows universal compatibility. 
Programmed data transfer. No DMA. 

Controls up to 8 drives. 

Software selectable density. 

Our new controller utilizes the IBM standard formats for 
proven reliability. Data recovery is enhanced through the use 
of a phase-iocked-ioop data separation circuit and write 
precompensation Single and double density disk drives can 
be mixed in the same system 

KIT $285.00 

ASSEMBLED & TESTED $349.00 

BARE BOARD with MANUAL $55.00 

MANUAL $10.00 


FLOPPY DISK SPECIAL 

TWO SIEMENS 8’’ DISK DRIVES 
JADE DOUBLE-D CONTROLLER KIT 
POWER SUPPLY FOR DRIVES 
CP/M OPERATING SYSTEM W/BASIC-E 
BOX OF 10 DOUBLE DENSITY DISKS 
INTERFACE CABLES— A $1594.95 VALUE. 

JADE SPECIAL $1225.00 


FLOPPY DISK DRIVES 

NEW BASF MINI-FLOPPY $319.95 

Shugart SA400 compatible but only two-thirds the 
size! 40 track, double density 5y 4 " drive. Very low 
power consumption! 

MPI B51 5%” DRIVE $295.00 

Single or double density, up to 40 tracks, track-to- 
track access time of 5ms. Shugart SA400 
compatible. 

MPI B52 5%” DRIVE $450.00 

Double-sided version of MPI B51. 

SHUGART SA400 5%” DRIVE $325.00 

Single density. 35 track. 

SIEMENS FDD100-8 8 DRIVE $495.00 

Certfied double density Shugart 801R 
replacement. Runs much cooler and quieter. 

SIEMENS FDD200-8 8” DRIVE $575.00 

Double-sided, double density version of FDD100-8 
SHUGART 801R 8' DRIVE $575.00 

Hard or soft sectored, 400K byte drive. 
PERSCI 277 DOUBLE 8' DRIVE $1595.00 

Limited quantity with slim line case & power supply. 


POWER SUPPLIES 

For a single 5y 4 " disk drive 

PSD-249A $52.00 

For a single 8” disk drive. 

PSD-205A $89.95 

For two 8" disk drives 

PSD-206A $125.00 

For Rockwell AIM-65 

PSX-030A $59.95 

For KIM-1 or SYM-1 

PSX-020A $59.95 


CP/M 2.0 


Digital Research has done it again! This new release of their 
industry standard disk operating system is bound to be an 
even bigger hit than the original version. All of the 
fundamental file-size restrictions of release i have been 
eliminated, while maintaining full compatibility with the 
earlier versions This new release can be field-configured by 
the user for a single mini-disk up through a multiple drive 
hard-disk system with 128 megabyte capacity Field 
configuration can be accomplished easily through use of the 
Macro Library (DISKDEF) provided with CP/M 2.0 
A powerful operating system for only . . . $150.00 


INTEGRAL DATA SYSTEMS MODEL440 PRINTER 

THE PAPER TIGER 

Up to 198 CPS 
1 .75 to 9.5 inch adjustable 
tractor feed. 

Parallel and serial 
interface. 

98 character ASCII set 
132 columns- 6 or 8 
lines/inch 

Eight software selectable 
character sizes. 

110, 300. 600, 1200 baud. 

PRM-33440 $995.00 

For the Graphics Option with 2K Buffer add $199 00 


JADE JP80-T PRINTER 

HARD COPY. EASY PRICE I 

JADE is proud to announce the low-cost solution to your 
hard copy needs The JADE JP80-T printer is a high quality 
80 column dot matrix printer with an adjustable width tractor 
feed mechanism We are certain that you can not get a better 
printer in this price range! 

FAST-150 cps print speed. 80 columns per line. 
VERSATILE-adjustable tractor feed 2 " to 10”. 

Upper and lower case 96 character ASCII set. 

5 X 7 dot matrix with software selectable character widths. 
Ceritronlcs-type parallel Interface. 

Interface/cables available for most popular microcomputers. 
PRM-27081 $749.95 


CENTRONICS 730 PRINTER 

THE ANY-PAPER PRINTER 

This printer can use roll paper, fanfold paper, or single 
sheets because it is equipped with both friction teed and pin 
feed mechanisms 

RS232 or parallel interlace. 

96 ASCII character set, upper and lower case. 

80 characters per line, 7X7 dot matrix. 

50 cps print speed. 

Weighs less than 10 pounds! 

PRM-15730 $950.00 


EXIDY SORCERER 

rnrr 12 inch b & w monitor 

rnCb WITH EVERY 16K SORCERER 

Flexibility is the key The Sorcerer Computer gives you the I 
flexibility of using ready-to-run. pre-packaged programs or doing 
your won thing and personalizing the programs for yourself Whic 
ever you choose The Sorcerer is the personal computer that 
speaks your language 
The Sorcerer also provides full graphics capabilities Each I 
character formed by an 8 x 8 dot cell, can be programmed as a 
graphic symbol set High resolution (512 x 240 addressable 
points) gives a total of 122.860 locations for super animation and 
extremely light plotting curves The alphanumeric set gives 64 x 30 
characters on the video screen 
With 16K of memory $82.00 I 


LEEDEX MONITOR $139.00 

• 12 Black and White 

• 12 MHZ Bandwidth 

• Handsome Plastic Case 


JADE DISK CABLES 

MINI-DISK CABLE KIT-Connects two 5%" mini- 
floppies to your disk controller board and power 
supply Includes 5’ signal cable with three 34 pin 
edge connectors, plus power supply connectors 
and cables. WCA-3431K $34.95 

SIGNAL CABLE ONLY-Connects one 5%” drive to 
edge type controller card. WCA-3421A .. $24.95 
For two 5%" drives. WCA-3431A $29.95 

8" DISK CABLE KIT— Connects two 8" diskdrives to 
edge type controller card such as the Veraafloppy 
and Double D Includes 5' signal cable with three 50 
pin edge connectors, plus power supply cables and 

connectors WCA-5031K $38.45 

8" DISK CABLE KIT-Same as WCA-5031 K except 
controller end of signal cable has a pin type 
connector such as the Tarbell controller 
WCA-5032K $38.95 , 
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PLACE ORDERS TOLL FREE 


800-421-5809 CONTINENTAL U.S. 
800-262-1710 INSIDE CALIFORNIA 


TEXAS INSTRUMENTS 


T I -99/4 




High quality 13 inch color monitor? 

Up to 72K total memory capacity 
16-color graphics capability - easy Jo access high resolution 
graphics have special features that let you define your own 
characters, charts, graphs, etc 

Music and sound effects - build three-note chords and adjust 
frequency, duration and volume quickly and simply. Five full 
octaves Built-in equation calculator— Unique convenience 
feature helps you find quick solutions to everyday math 
problems, as well as complex scientific calculations 
Programs are sealed securely in SOLID ST ATE SOFTWARE 
COMMAND MODULES These ROM pack acctually add 
memory to the TI-99/4 so that the console’s memory can be 
utilized for user input SYO-8994A $1150.00 

SD SYSTEMS 

Z-80 STARTER KIT 

Based on the powerful Z-80 CPU. this kit is an ideal introduction 
to microprocessors It has an on-board keyboard and display, plus 
cassette tape interface, and expansion provisions for two S-100 
connectors This "Do-it-all-Board" will also program the 2716 2K 

Kit $249.95 

Assembled and tested $439.00 

SD SYSTEMS 

SBC-100 

An S 100 single board computer Z 80 CPU with 1024 bytes of 
RAM 8-32K bytes of PROM Serial I/O port 

Kit $239.95 

Assembled $369.95 

Solid State Music 

I/O 4 

2 Serial and 2 Parallel I/O 
Ports S 100 with full hand shaking 

JADE Kit $149.95 

Assembled $199.95 

Bare Board $29.95 


PARALLEL/SERIAL 

INTERFACE 

S-100 compatible. 2 serial I/O 
ports. 1 parallel I/O. 

Kit $124.95 

Assembled A Tested $179.95 

Bare Board W/ Manual $30.00 


PROTO BOARD 

Includes gold plated fingers S-100 size, holds 72-16 pm dips, 
accomodates all 8 thru 40 pin dip packages Reg 19 95 

TSXA-140B $16.95 

SYM-1 

6502- Based single board computer with keyboard/display. 
KIM 1 hardware compatible, complete documentation 

SYM-1 CPK-5002A $245.00 

SYM-1 CASE. ENX-000005 $39.95 


JADE'S NEW MOTHERBOARDS 

THE ISO-BUS 

The only motherboard availible today that is 
designed to IEEE S-100 Bus Standards— a unique 
network theory of design in which each signal line is 
surrounded by current mirrored ground lines, 
significantly reducing RF radiation virtually 
eliminating crosstalk No need for active 
termination. The perfect foundation for a 4MHz 
system 6-SLOT 

BARE BOARD $24.95 

KIT $49.95 

ASSEMBLED & TESTED $59.95 

12-SLOT 

BARE BOARD $39.95 

KIT $89.95 

ASSEMBLED & TESTED $99.95 

18-SLOT 

BARE BOARD $59.95 

KIT $129.95 

ASSEMBLED & TESTED $149.95 


JADE 

MEMORY EXPANSION KITS 

FOR 

TRS-80 APPLE EXIDY 

Everything you need to add 16K of memory to your 
computer. Your kit comes neatly packaged with 
easy to follow instructions. In just minutes your 
computer is ready to tackle more advanced 
software. 


$ 82.00 


THE BIG Z 

THE NEW Z-80 CPU BOARD FROM JADE 

Features include • S-100 Compatible available in 2MHz or 
4MHz versions •On-board 2708, 2716. or 2532 EPROM can 
be addressed on any IK. 2K or 4K boundary with power-on 
jump to EPROM • On-board EPROM may be used in 
SHADOW mode, allowing full 64K RAM to be used • 
Automatic MWRITE generation in front panel is not used 
•On-board USART for synchronous or asynchronous R232 
operation (on-board baud rate generator). •Reverse 
channel capability on USART allows use with buffered 
peripherals or devices with not-ready signal 
2MHz Kit: CPU-30200K. 21b* $149.95 

Assembled and Tested CPU 30200A 2lbs $199.95 

4MHz Kit: CPU-3020 IK. 2 lbs $159.95 

Assembled and Tested CPU-30201 A. 2lbs. $209.95 


MICROPROCESSORS 



8080-A $10.00 

8085 $23.00 

TMS9900TL $49.95 

8080A SUPPORT DEVICES 

8212 $5.00 

$4.65 
$2.95 
$4.30 
$2.75 
$640 
$6.40 
$8.00 
$7.50 
$ 20.00 
$6.40 
$19.95 
$19.95 
$69 95 
$17.70 

$10.95 

$5.25 
$8 25 
$5.25 
$5 95 
$9.00 


8214 
8216 

8224 (2MHz) 

8226 
8228 
8238 
6243 
82S1 
8253 
8255 
8257 
8259 
8275 
8279 

USRT 

S2350 

UARTS 

AY5-1013A 
AY5-1014A 
TR1602B 
TMS6011 
IM6403 

BAUD RATE GENERATORS 
MC14411 $10.00 

14411 Crystal $4.95 

JADE maintains an inventory of 
and delivery on Items not listed 
devices!) please give us a call. 


6800 PRODUCT 

6821 P $5.25 

6828P $12.00 

6834P $16 95 

6850P $4.80 

6852P $7.50 

6860 P $9.25 

6862P $1200 

6875L $7.30 

6880 P $2.50 

CHARACTER GENERATORS 
2513 Upper $7.95 

2513 Lower $6.75 

2513 Upper (5 volt) 9.75 

2513 Lower (5 volt) $13.00 

MCM6571 up scan $13.00 

MCM6571 A down scan$10.95 
PROMS 

1702A $5.00 

2708 $12.95 

2716 $49.00 

2716 (5v) $49 .00 

2758 (5v) $30.00 

DYNAMIC RAMS 
4116/416D (200ns) $12.95 

2104/4096 $4.75 

2107B-4 $3 95 

TMS4027/4096 $4.75 

STATIC RAMS 

21L02 (450ns) $1.50 

21L02 (250ns) $1.75 

2101-1 $2.95 

2111- 1 $3.25 

2112- 1 $2.95 

21 14L (450ns) $8.00 

2114L (300ns) $9.00 

TMS4044 (450ns) $8.00 

TMS4044 (300ns) $9.95 

410D (200ns) $9.95 

4200A (200ns) $9.95 

MM5257 (450ns) $8 00 

MM5257 (300ns) $9.95 

over 4000 line Hems, for price 
(including hard to find 74LS 


Computer Products 

4901 W ROSECRANS, HAWTHORNE, CA 90250 

213 - 679-3313 

PLACE ORDERS TOLL FREE 


800-262-1710 800-421-5809 

INSIDE CALIFORNIA CONTINENTAL U.S. 

WRITE FOR OUR FREE 1979 CATALOG 
FOR CUSTOMER SERVICE OR TECHNICAL INQUIRIES 
CALL 213-679-3317 

TERMS OF SALE: Cash, checks, money orders, and credit 
cards accepted Minimum order $10.00. California residents 
add 6% sales tax Minimum shipping and handling charge 
$2 50 Prices are for U.S and Canadian delivery only and are 
subiect to change without notice For export prices and 
information send for a JADE INTERNATIONAL CATALOG. 


ROCKWELL AIM-65 

THE HEAD-START IN MICROCOMPUTERS 
A KIM-1 COMPATIBLE 
MACHINE WITH ON- 
BOARD PRINTER AND A 
REAL KEYBOARD' *,«sai 

AIM-65 w/IK of RAM $375 00 ‘ “ 11 

AIM-65 w/4K of RAM $450 00 j 
8K BASIC in ROM $100 00 
4K Assembler/Editor $80 00, 

Power Supply $59 95 
Case of AIM-65 $49 95 

Special Package Price $599.0(T 

4K AIM-65. 8K BASIC ROM Power Supply, and Case 

SD SYSTEMS 

EXPANDORAM 

Expandable to 32K or 64K 

EXPANDO-32K KITS 

Uses 4115 (8K X 1 .250ns) Dynamic RAMs. Can be expanded 
in 8K increments up to 32K 

8K $159.95 24K $249.95 

16K $199.95 32K $299.95 

EXPANDO-64K KITS 

Uses 4116 (16K X 1. 200ns) Dynamic RAMs Can be 
expanded up to 64K m 16K increments 

16K $249.95 48K $469.95 

32K $369.95 64K $569.95 

STATIC RAM BOARDS 

8K 2MHz KIT $125.95 

8K 2MHz ASSEMBLED & TESTED $175.00 

8K 4MHz KIT $149.95 

8K 4MHz ASSEMBLED & TESTED $180.00 

8K BARE BOARD & MANUAL $25.00 

16K 2MHz KIT $250.00 

16K 2MHz ASSEMBLED & TESTED $325.00 

16K 4MHz KIT $285.00 

16K 4MHz ASSEMBLED & TESTED $350.00 

16K BARE BOARD & MANUAL $35.00 

32K 2MHz KIT $539.95 

32K 2MHz ASSEMBLED & TESTED $650.00 

32K 4MHz KIT $619.95 

32K 4MHz ASSEMBLED & TESTED $675.00 

SD SYSTEMS 

VDB-8024 

An 80 by 24 I/O mapped video board for S-100 
systems. An on-board Z-80 processor is used to 
control all functions. A total of 256 user- 
programmable characters are available, including 
128 characters that are supplied with the board. 
This is virtually a stand-alone terminal! 

KIT $319.95 

ASSEMBLED AND TESTED $469.95 

JADE VB-1B 

This 64 by 16 memory-mapped video board is ideal 
for use with word processing software such as the | 
Electric Pencil. 

KIT $127.50 I 

ASSEMBLED AND TESTED $169.95 

BARE BOARD/MANUAL $35.00 | 

VECTOR GRAPHICS 

FLASHWRITER II 

The ultimate memory-mapped 80 character by 24 
line video board, the Vector Graphics FWII has 
many advanced features: Onboard parallel 

keyboard port. Power-on jump circuit. 8X10 dot 
character matrix, and the optional ability to program 
your own characters and/or graphics symbols, this 
is THE perfect board for text editing systems. 
ASSEMBLED AND TESTED $320.00 

NOVATION CAT. 


ACOUSTIC MODEM 


Features include 300 Baud Answer/Originate. Bell 103 

Assembled and Tested $189.0 
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Sales — Software — Service — Support 


★ ★★★★★★★★★★★★★★★★★★★★****** 

PROCESSOR TECHNOLOGY SOFTWARE 

Extended Cassette BASIC $29.00 

BASIC/5 14.00 

FOCAL 14.00 

TREK80 Cassette 14.00 

Gamepac 1 Cassette 14.00 

Gamepac 2 Cassette 14.00 

Software # 1 Resident Assembler Cassette 1 4.00 

ALS-8 Assembler Cassette 29.00 

Extended Disk BASIC 55.00 

Extended Disk FORTRAN 

(Revision C as modified by Computer Port) 60.00 

Cassette PILOT 24.50 

8080 Chess 17.00 

ASSM Cassette Assembler (EDIT also needed) 1 4.00 

EDIT Cassette Editor (for ASSM or general purpose editing) 14.00 

Word Wizard (Helios word processor) 295.00 

MailMaster 

(Helios list management program requires 64K of RAM) 395.00 

★ ★ ★ ★ ★ 

UPDATE PACKAGE: Copies of all the printed update notices that 
we have that pertain to Processor Technology software and hard- 
ware. This includes language updates, manual changes, control- 
ler mods, etc. One stack of papers for $15.00. 

SERVICE: We do service on Sol-20 computers and Helios II disk 
drives, both Model 2 and Model 4 versions. We have complete 
diagnostic hardware and software. Let us know if we can help you. 
SALES: We sell Sol-20 computers and peripherals. Call us for 
availability and prices. Computer Port with warranty these pro- 
ducts for 90 days. 

FORTRAN UPDATE: We can update your helios FORTRAN disk 
to make it work. Send us your old FORTRAN disk and $20 and 
we’ll update it to Revision C as modified by Computer Port. If you 
bought your original FORTRAN from us, the update is free. With 
the update, you also get all current FORTRAN update documenta- 
tion. 

OPTIONAL PRECISION BASIC: Extended Disk BASIC for the 
Helios 1 1 is available in 1 2 different versions. 6,8,10,12,14 and 1 6 
digit precision versions are each available in two versions. One 
version loads at 100H for systems with 48K of memory. The other 
version loads 12K of BASIC in high memory with the remainder at 
100H (for 64K systems). Send us your BASIC disk and $25 for 
each version you want. 

CUSTOM DRIVERS: If you have a Helios II and a printer, chances 
are you need a custom driver to output to your printer. Tell us what 
kind of printer, interface, and programs you are using. Most 
custom drivers cost $35. Call us. 


★ ★ 
* 

* 
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★★★★★★★★★★★★★★★★★★★★★★★★★★★ 
ESV SOFTWARE 

EC-001 ALS-8 UTILITIES $ 15.00 

EC-002 SOFTPAC #1 18.00 

EC-003 BLOCKADE 14.00 

EC-005 CALENDAR & TIME 10.00 

EC-006 DIRECT REDUCTION LOAN 10.00 

EC-007 ACCOUNTS RECEIVABLE 25.00 

EC-008 SMARTMOUTHED BLACKJACK 19.50 

EC-009 BIORHYTHM (BASIC/5) 19.50 

EC-010 BIORHYTHM (E.C.BASIC) 19.50 

EC-011 SALES/INVENTORY 35.00 

EC-012 DROIDS 19.50 

EC-013 DIS-ASSEM-BLER 30.00 

EC-014 MAILBOX (disk) 45.00 

EC-015 DIAGNOSTIC II 50.00 

EC-016 CONVERSION 19.50 

EC-017 SINK 25.00 

EC-018 AMAZN . 19.50 

ED-019 SECURITY SYSTEM (disk) 160.00 

ED-021 PTDOS UTILITIES (disk) 65.00 

EC-022 BYTE-FINDER 19.50 

EC-023 DISA-UTILITY 25.00 

EC-024 MONEY MANAGER 40.00 

EC-025 MINEFIELD 19.50 

ED-026 GENERAL LEDGER Ver A 400.00 

EC-032 HI-ROLLER 19.50 

EC-033 DIS-ASSEM-BLER II 40.00 

ED-034 TEXT EDITING SYSTEM 75.00 

Details on the above programs may be found in previous issues of 
Kilobaud. Send for complete catalog of ESV software. Our best sellers are 
AMAZN, MINE FIELD, DIAGNOSTICS II, and DIS-ASSEM-BLER. 

★ ★ ★ ★ ★ 

NEW RELEASES From 
ESV COMPUTER SERVICE 

Hi-Roller: A Yahtzee styled computer dice game for use with Ex- 
tended Cassette BASIC. Will support up to five players at one time. 
Supplied on Sol CUTS cassette tape with documentation. Only 
$19.50 

Dis-Assem-Bler II: Designed for Helios, similar to the ESV cas- 
sette disassembler. Automatically creates all files that will not fit 
into RAM due to overflow. Disassembled files may be edited and 
reassembled. Supplied on CUTS cassette with documentation. 
Uses PTDOS drivers to transfer to your disk for permanent 
storage. Only $40.00 

Helios II Text Editing System: Combines the best features of 
“EDIT,” “EDT3,” and other word processors /editors. Over 35 
system commands permit you to move, copy, modify, seek, insert, 
replace, delete, and list text at will. You may create, load, get, and 
save all files on your Helios II disk drive. The command syntax is 
very easy to use and remember. Supplied on Helios compatible 
disk with documentation. Only $75.00 


GROUP PRICES: Computer clubs and user groups can take ad- 
vantage of volume purchases with Computer Port. Call us for de- 
tails. 


ORDERING INFORMATION: All orders must be C.O.D. or pre- 
paid. Add 3% for freight. Texas residents add 5% for sales tax. 
VISA and MASTER CHARGE accepted: give card # and expira- 
tion date. Order by phone or mail. We ship UPS or your preference. 


COMPUTER P-&RT 


<SM) 


iS C80 


926 N. Collins 
Arlington, Texas 76011 
(817) 469-1502 


Computer Port is a registered service mark of General Cybernetics Corporation. Prices and specifications are subject to change 
without notice. All items are subject to prior sale. ESV Cassette tapes are guaranteed for one year. ESV Helios disks are 
guaranteed for 6 months. Advertised software has no other warranty, written or implied. Suitability for a given application is not 
implied, and liability is limited to software replacement or refund. 
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Penna. resident please add 6% sales tax. All prices are F.O.B. our warehouse, Phila. PA. All merchandise accurate as to 
description to the best of our knowledge. Your purchase money refunded if not satisfied. Min. order $10.00 


CABLES 

5* RG/59U cable with PL259 connector on one end. 
Price: $1.00 ea. 6/$5.00 

24” RG/59U cable with PL 259 connector on one 
end, BNC on other end. 

Price: $1.00 ea. 6/$5.00 


ASCII KEYBOARD 

61 key 7 bit plus strobe and parity. Positive logic 
generates all 128 ASCII characters plus all 32 func- 
tion codes. Operates on 5 volts. With data 
Shpt. Wt. 3# 

Price: $25.00 ea 


MEMORY CHIP 

Static Ram IK x 4 single 5V power supply, single 
phase TTL level clock, four chip select inputs with 
data sheets included 
Price: $3.50 ea. or 15/$40.00 


CASSETTE DECK 

Standard Phillips type cassette no capstan, reel to 
reel drive with tachometer control, rewind 300 ft. 
tape in 60 sec. BOT and EOT sense, also cassette 
in, door closed and broken tape indication. 

Shpt. wt. 5# 

Price: $40.00 ea. 


• Test Equipment 

• Power Supply Components 

• Power Supplies 

• Communication Equipment 

• Pulse Equipment 


ALL ITEMS ARE REMOVED FROM EQUIPMENT 


$£iecr#OA//c$ 


TELEPHONES: 
Area Code 215 
HOward 8-4645 
HOward 8-7891 


1206 S. Napa Street • Philadelphia PA 19146 


WAREHOUSE 

1206- 18 S. Napa Street 
1201-49 S. Patton Street 

1207- 25 S. Napa Street 


~ $£l£Cr#0A//C4 

Does it again .... high quality Sylvania monitors at the lowest prices ever. These 
monitors have been thoroughly checked and guaranteed. 


MONITORS 


SPECIAL 

Microprocessor Chips #6502 
Price: $6.00 ea. or 2/$10.00 


REGULATED DC POWER SUPPLIES 
MFGS. LAMBDA 8. NORTH 


VOLTS 

5 

5 

5 

5 

5 

5 

5 


-AMPS 

WT. 

74 

62# 

31 

40 

16 

18 

10 

18 

4 

7 

13 

20 

20 

30 


PRICE 

$40.00 

35.00 

30.00 

25.00 

20.00 

30.00 

35.00 


12” black & white monitor. Wide band, will display 
80 x 24 char. 10K or 75Q input impedance, com- 
posite video input. Transformer power supply. 
Shpt. Wt. 30# 

Price: $45.00 ea. 

Used with all computers such as: TRS-80, Apple, 
and many others. 


KEYBOARDS 


51 key typewriter style keyboard, with case, not en- 
coded. Single contact keys 
Shpt. Wt. 10# 

Price: $10.00 ea. 


DIGITAL DISPLAY BOARDS 


6 digit numeric display boards with 6 FND 507. 
Common anode displays and 10 red LED’s. With 
drivers & logic for multiplexed operation. 

Price: $5.00 ea. or 6/$25.00 
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The EXPANDORAM is available 
in versions from 16K up to 64K, so 
for a minimum investment you 
can have a memory system that 
will grow with your needs. This is 
a dynamic memory with the in- 
visable on-board refresh, and IT 
WORKS! 

• Interfaces with Altair, IMSAI, SOL-8, 
Cromenco, SBC-100, and others. 

• Bank Selectable 

• Phantom 

• Power 8VDC, ± 16VDC, 5 Watts 

• Lowest Cost Per Bit 

• Uses Popular 4116 RAMS 

• PC Board is doubled solder masked and 
has silk-screen parts layout. 


SD EXPANDORAM 

7itti*K4tc S-100 


ISC DRIVES 


• Extensive documentation clear- 
ly written 

• Complete Kit includes all 
Sockets for 64K 

• Memory access time: 375ns, 
Cycle time: 500ns. 

• No wait states required. 

• 16K boundries and Protection 
via Dip Switches 

• Designed to work with Z-80, 
8080, 8085 CPU’s. 

EXPAN DO 64 KIT (4116) 

16K $249 

32K $324 

48 K $399 

64K . . . . : $474 A 


SHUGART SA 400 5V-." 

110 KB. 35 tracks. 
SHUGART SA 400 $295.00 
SHUGART SA 400 

with attractive metal case with 
cutouts for Data Cable switch, 
fuse and power cord 
LOBO SA400C $325.00 
SHUGART SA400 

with Cabinet and Power Supply 
Assembled, tested & guaranteed 
LOBO SA40aPSC $395.00 
SHUGART 801 R 8” 

6.4 megabits, sinale or double 
density, hard or soft sector, write 
protect, and more 
SHUGART 801 R $449.00 
Siemens FDD 200-8 8" 
double-sided double density 

$650.00 


SD "VERSAFLOPPY” Kit 

The Versatile Floppy Disk Only S 1 59 00 


FEATURES: IBM 3740 Soft Sectored Compati- 
ble S 100 BUS Compatible for Z-80 or 8080 Con 
trots up to 4 Drives (single or double sided). 
Directly controls the following drives: 

1. Shugart SA400/450 Mini Floppy 

2. Shugart SA800/850 Standard Floppy 

3 PERSCI 70 and 277 

4 MFE 700/750. 

5 CDC 9404/9406 

6. GSI/Siemans FDD120-8. 

34 Pin Connector for Mini Floppy 50 Pin Con 
nector for Standard Floppy Operates with 
modified CP/M operating system and C-Basic 
Compiler. The new "Versafloppy" from S.D 
Computer Products provides complete control 
for many of the available Floppy Disk Drives, 
Both Mini and Full Size. FD1771B-1 Single Den 
sity Controller Chip. Listings for Control Soft- 
ware are included in price. . . Annn 
iCPM for SD Versafloppy 5 |Q0 UU 


DUAL SHUGART 
DISC DRIVES 


New from Lobo Drives, a dual Cabinet 
complete with power supply, and Shugart 801 R disc drives. 

• Cabinet accepts 2 801 R drives mounted side by side horizontally. 

• Power Supply for 2 drives 

• Ad-on drives available 

• Assembled, tested and guaranteed by Lobo Drives. 

• Single or double density • Hard or soft sector • Write Protect 

• Capacity: Unformatted single density 3.2 megabits 

double density 6.4 i 
IBM format, 2 megabits 

• 500 KBS transfer, 77 tracks. 

• Shugart 800 Series Compatible 
LOBO 801 R-1 Pcs. Dual Cabinet with 1 drive 

LOBO 801 R-2 Pcs. Dual Cabinet with 2 drives . . . . $1025.00 

SHUGART 801 R Ad-on disc drive $449.00 


ector • Write Protect 
megabits i 

megabits^^^L 

it 

,Vf $599.00 


^ ASSEMBLED & TESTED 

SALE PRICED 

M32 KSS-L (2 MHz) 


SALE s 530 00 

M32 KSS-H (4 MHz) 


THE MICROBYTE M32KSS 
32K STATIC MEMORY BOARD 


List $650 


List $680 


SALE s 560 00 


• Fully S100 Bus Compatible, IMSAI, SOL, ALTAIR, 
ALPHA MICRO. • Uses National’s Low Power 5257 4K x 
1 Static Rams. • 2 MHz or 4 MHz operation. • Gold con- 
tacts for higher reliability. • On board single 5 amp 
regulator. • Thermally designed heat sink (board 
operating temperature 0° — 70®C). • Commercially 
designed power bus, 7 ground bus bars, 0.1 uf decoup- 
ling capacitors. • Fully tri-state buffered. • Inputs fully 
low power Shottky Schmitt, Trigger buffered on all ad- 
dress and data lines. • Phantom is jumper selectable to 
pin 67. • Each 4K bank addressable to any 4K slot with in 
a 64K boundary. • 4K hardware or software selectable. • 
One on board 8-bit output port enables or disables the 
32K in 4K blocks. • Selectable port address. • 4K banks 
can be selected or disabled on power on clear or reset. • 
Will operate with or without front panel. • Compatible 
with ALPHA MICRO, with extended memory manage- 
ment for selection beyond 64K. • No DMA restriction. • 
Low power consumption 2.3 — 2.5 amps. • Fully war- 
ranted for 120 days from date of shipment. 


SD COMPUTER BOARDS 


VDB-8024 Video Display Board 

With On-Board Z80 Microprocessor 


SBC-100 Single Board Computer 
with On-board RAM, PROM, CTC $ 249 


l ull HO < liuructers tty 24 lines display 
I liuructers displayed by Hit'll Kcsnlu 
lion 7 x II) Muirix 


• 9b l pper and Lower ( use I liaruelers 

• 32 Special Character Set 

• 128 Additional user 1 ’rut; run unable 



• Full Cursor Control 

• Forwunl ami Re terse' Scrnllina 
Capability 

• Operates as tin Independent TcnuiiiuJ 

• V unable Sfieed iHspluy Rare 

• Winking. InderllntiiK. Field Reverse-. 
Field Pmleel and < onilti nations 


• F’our Channel (i turner Timer 
(Z80-CTV) 

• Software Programmable ISuud Kale 
( ienerutor 

• S100 Bus Compatible 

• No Front Panel Required tort >|ic-ruliou 

• I >pUottul Vectored Intemipls 


• ZHtX Vntral Processing t 'nil 

• 1024 Hytcs of Random Access Memory 

• HK Bytes of Available PKOM 

• Serial Input/! hiljtul Port with both 
Synchronous and ' Asynchronous 
Operation 

• Parallel Input und Output Ports 



• ZHO Central Processing liilt with InH 
Instructions 

• ( hi lit tun I Keyboard und I Msplav 



PRIORITY ONE ELECTRONICS© 

16723K Roscoe Blvd. Sepulveda, CA 91343 

Terms: Visa, MC, BAC, Check, Money Order, C.O.D. U.S. Funds Only. CA residents add 6% sales tax 
Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling 
MINIMUM $2.50. Excess refunded. Just in case . . . please include your phone no. 

Prices subject to change without notice. 

We will do our best to maintain prices thru Oct. 1979. OEM and Institutional 

phone orders welcome (213) 894-8171, (800) 423-5633 inquiries invited. 



• Kansas < ity Standard (usselle 
Interface 

• PKI >M Programmer limit on-lMtunl 

• Expansion provision lor two S- KM) 
Connectors 

• Wire Wrap urea Ibr custom circuitry 

• Single S Volt < Ipcratioii when not 
prog ramming 

• IK Hytcs ol KAM ( Expandable to 2K 
Hytcs) 

• IK Hytcs of RAM (Fjqtutitlultlc to UK 
Hytcs) 

• 4 ( lulfuicl I lunlware Counter Timer 
(/MM TV) 



ORDER TOLL FREE 1-800-423-5633 ORDER TOLL FREE 1-800-423-5633 


Visit our new retail location! Visit our new retail location! 


Visit our new retail location' Visit our ne'^^^HL location! 






1C SALE 


buy a 

A MICROPRINTER 
and get a CASE 
I OF PAPER FOR 
1C. Reg. $25.00 

CENTRONICS" 
MICROPRINTER 
Nonimpact Desk-Top Printers 


iTINENTAl SPtCtAUltS 


Visit our new retail locato 


TRS-80 DISC 
DRIVE 

* 395 °° 


Shugart SA400, housed in an attractive metal case, 
complete with power supply and termination net- 
work. All you need to do is connect the drives to your 
expansion interface. 


1410 s 835 00 


• Separate integral 12-key Numeric Pad 

• All 128 ASCII Codes 

• 64 Displayable Characters 

• 24x80 Screen Configuration 

• High Resolution using a 5x7 Dot Matrix 

• TTY-Style Keyboard Layout 

• Cursor Addressing and Sensing 

• EIA Interface 

• Eight Selectable Transmission Rates up 
to 9600 Baud 

Microprocessor Based 
Remote Commands 

Attractive Styling for Contemporary En- 
vironments 

Hazeltine 1400 

same as 1410 less numeric pad 

s 735°° 


Portable Miniscopes for 
Electronic Professionals on 
the Go!!! The Standout 
Oscilloscope development of the 
decade!!! Now -30MHz, dual trace 
model. Compare the performance, 
then compare the price. 

w 

1c sale Probes 1c with purchase of scope 

• 30-Megahertz bandwidth • Accuracy 3% full scale. • Internal, line or external trigger. • Bat- 
teries and charger/transformer unit included • Graticule: 4x5 divisions, each division 0.25” • 
Time base: 1 micro sec. to 0.5 sec/div 21 settings • Verticle Gain: 0.01 to 50 Volts/div. 12 set- 
tings • Size 2.9"H x 6.4”W x 8.5”D. 3.5 lbs. • TEST MOST DIGITAL LOGIC CIRCUITS IN- 
CLUDING MICROPROCESSORS • 

41-141 Deluxe lOtol probe with 4 interchangeable tips $27.00 

41-37 Deluxe lOtol/ltol probe with 4 interchangeable tips $38.50 

41-180 leather carrying case $45.00 

MS-15 Single trace 15 MHz $31 8.00 

MS-215 Dual trace 15 MHz $435.00 


widen the ability of your TRS-80 

The Vista V80: $395 


Part # 


740-OP 
740/2-0 P 

740- 32P 
740/2-32P 

741- 0 

744-0 K 

744-10K 

744-16K 


3M Scotch® Brand 
DISKETTES 


Sides/ 

Density 


Sectoring 


Price 
Box of 10 


8 ” 

Soft-IBM $39.95 

Soft-IBM $75.00 

32-Shugart 801 $39.95 

32-Shugart 801 $75.00 

Soft-Shugart Dbl $59.00 

5” 

Soft-Shugart SA400 $51.00* 

(TRS-80) 

Soft/10 SA400 $51.00* 

Soft/16 Micropolis $51.00* 

•Price includes Kas-ette/10 Storage Box a S5.00 Value 
“DON'T SETTLE FOR ANYTHING LESS THAN SCOTCH" 


1/single 

2/single 

1/single 

2/single 

1/double 

1/single 

1/single 

1/single 


The Vista V80 Mini Disk System is the perfect way to widen the capabilities of your TRS-80* 
Micro-computer. Quickly and inexpensively. Our $395 price tag is about $100 less than the Radio 
Shack equivalent. Our delivery time is immediate (24 hour turn-around from our Santa Ana, CA 
factory). And our system is fully interchangeable. That’s just the start. 

It will give you 23% more storage capacity by increasing useable storage from 55,000 to 
65,000 bytes per drive with our new software patch. 

It can work 8 times faster than the TRS-80 Mini-Disk system, because track-to-track access is 
5ms versus 40ms for the TRS-80. You can realize this added speed once the new double disk ex- 
pansion interface is available without expensive modification of the existing unit. 

It has a better warranty than any comparable unit warranty available -a full 120 days on ail 
parts and service. When you consider how much more goes into the Vista V80, that shows alot 
of faith in our product. 

A full 3 amp power supply means you have 2V» times the power necessary to operate the V80, 
and full ventilation insures that there will be no problems due to overheating. 

The Vista V 80 Mini Disk System requires Level II Basic with 16K RAM Expansion interface (it 
operates from the Radio Shack interface system. It comes complete with a dependable MPI 
Minifloppy disk drive, power supply, regulator board and vented case. It’s shipped to you ready 
to run • simply take it out of the box and plug it in. You’re in business. From the company that 
means business - Vista Computer Company. 

DATA CABLES, VC80-2 (2 drive) * 29.95 VC80-4 (4 drive) * 39.95 


• 150 Lines Per Minutes • 96 Characters — Upper and 
Lower Case • 5/10/20 Characters/Inch — Software Selec- 
table • Elongated Characters • Underlining • Simplified 
Operation • Quiet • Audio Alarm • Long Life — Only 4 Mov- 
ing Parts • Small Size and Light Weight • No Toners/Rib- 
bons Required 

SI Serial Interface Features ^595^ 

• 7-Bit ASCII, Serial RS232C Interface with Parity Selection 

• Switch-Selectable Baud Rater50to 9600 • 192 Character 
FIFO Buffer 

PI Parallel Interface Features s 495. 00 

• 7-Bit ASCII • TTL Compatible Input/Outpu^Signals • Com- 
patible with Centronics and other Printer Product Lines 

Centronics new compact MICROPRINTER is available in parallel and serial interface versions to 
satisfy a wide range of printer applications The primary difference between the two models is the in- 
clusion ol an RS232C serial interface and 192 character FIFO buffer in the Model St 
Both models employ nonimpact discharge technology that requires only four moving parts to pro- 
duce variable pitch 5 x 8 dot matrix characters at a rate of 150 lines per minute — with exceptional 
clarity. The paper requires no toners or ribbons Instead, it carries a conductive aluminized coating 
which is vaporized by a low voltage discharge from the print head to produce highly readable 
characters 


1 • Use with TRS-80 

• Parallel interface 

• Continuous variable printing density 
80-132 characters per line 

• 5x7 dot matrix 

• Prints on plain paper, sheets, 
rolls, fan fold 

• Form thickness control 

• Horizontal and vertical 
form positioning 

779-1 pinch roll 

friction feed 
Reg. $1250 $950 00 
779-2 tractor feed 
Reg. $1400 $1050 00 

I Call lor Discount Prices on Other Centronics Printers - 


CENTRONICS 779 PRINTERS 


ACOUSTIC MODEM 

NOVATION CAT 

• 0-300 Baud 

• Bell 103 

• Answer, Originate 

Reg. $198.00 

Sale $189.00 


100 MHz 8- Di git C ounter 

Ifijg-ggj 00 

• 200 Hz-100 MHz Range 

• 6” LED Display 

• Crystal-controlled timebase 

• Fully Automatic 

• Portable - completely 
self contained 

• Size - 1.75” x 7.38” x 5.63” 

• Four power sources, i.e. batteries. 
110 or 220V with charger 12V with 
auto lighter adapter and external 
7.2-10V power supply. 

$434V9TSale $120.00 

ACCESSORIES FOR MAX 100: 
Mobile Charter Eliminator use power 
from car battery Model 100-CLA $3.95. 
Charger/Eliminator use 110 VAC 
Model 100 - CAI $9.95 




SALE 


REG 

LOGIC MONITOR 1 

Trace signals through all types of digital circuits. Unit 
clips over any DIP 1C up to 16 pins. Each of its 16 contacts 
connects to a single-bit level detector that drives a high- 
intensity, numbered LED readout activated when the ap- 
plied voltage exceeds a fixed 2 V threshold. Logic “1” 
turns LED on; logic ”0” keeps LED off. A power-seeking 
gate network automatically locates supply leads and 
feeds them to the LM-I’s internal circuitry. Saves minutes, 
even hours in design, troubleshooting, debugging of 
equipment. Voltage Threshold: 2 V ± 0.2 V. Input lm- 
padance: 100,000 ohms. Input Voltage Range: 4-15 V max. 
across any two or more inputs. Current Drain: 200 mA at 10 
V. Size: 4” I. x 2” w. x 1.75” d. when open. Weight: 3 ozs. 
CSC Model LM-1 Logic Monitor— Complete. 

Sale Price $54.95 


PRIORITY ONE ELECTRONICS 

6723KRoscoe Blvd. Sepulveda. CA 91343 

8 Terms: Visa, MC, BAC, Check, Money Order, C.O.D. U.S. Funds Only. CA residents add 6% sales tax. 
Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. 
MINIMUM $2.50. Excess refunded. Just in case . . . please include your phone no. 

Prices subject to change without notice. 

We will do our best to maintain prices thru Oct. 1979. OEM and Institutional 

phone orders welcome (213) 894-8171, (800) 423*5633 inquiries invited. 


ORDER TOLL FREE 1-800-423-5633 ORDER TOLL FREE 1-800-423-5633 


nil location! Visit our new retail location! 



HICKOK LX303 $74.95 HICKOK LX303 $74.95 



HICKOK LX303 

$7495* 



.5%, 3V2 digit 19 
Range DVM. V2” LCD displays 
runs 200 hrs on 1 battery. 10 Meg 
Ohm Input. 1 yr. guarantee, made in 
U.S.A., test leads included. 

Available Accessories 

RC-3 115V AC Adapter $7.50 

CC-3 Deluxe Padded Vinyl 

Carrying Case $7.50 

VP-10 X10 DCV Probe Adapter/ 

Protector lOKv $14.95 

VP-40 40 Kv DC Probe $35.00 

CS-1 10 Amp Current Shunt $14.95 

t ‘FREE 

Just for Asking. 

FREE BATTERY with your meter. 


8803 

MOTHER 
B0AR0 FOR 
S100 BUS 
MICRO- 
COMPUTERS 


etched cucuits W *v « c ecc-denm snort 
circuits 

• Mounts 1 1 recepUdM win MX) contacts <2 
rows) on t25 centers with 250 row setting 
Vector pert numper R68! 2. or mounts to recop 
IKles plus interconnections to smeller mother Ooerd 


RS232 & “D” TYPE CONNECTORS 

1 = Plug Male S = Socket-Female C = Cover-Hood 

PRICE 

PART NO. DESCRIPTION 14 5 9 10-24 

OE 9P 9 Pm Male /TT.TTTTTTTTTV 1 .50 1.30 1 20 

DE 9S 9 Pin Female /lhl|l|l|l|l|UI|l|l|l|l|\ — \ 2.16 2.05 1 .95 

DE-9C 9 Pm Cover /o M 1 * 1 1 1 1 ill 1 L L| 0 \ , gg ^ 30 ^5 

DA15P 15 Pm Male / l < * 2.20 2.00 1 80 

DA15S 15 Pm Female I WALE ] 3.20 3.00 2.80 

DA15C 15 Pm Cover 'HBSWmiHniir 1.60 1 45 1 30 

DB-25P 25 Pin Male 2.90 2.60 2.50 

DB-25S 25 Pin Female 3.75 3.65 3.40 

DB51212 1 1 pc. Grey Hood 1.65 1.40 1.20 

DB1226-1 A 2 pc. Black Hood 1.90 1.60 1.50 

DB110963 3 2 pc. Grey Hood 1.60 1.55 1.35 

DC37P 37 Pm Male ^ , 3 95 3 80 3.60 

DC37S 37 Pm Female , kV.V.V.VuV.V^ — , 5.75 5.50 5.20 

DC37C 37 Pm Cover [° \ J ©\ 2.20 1.95 1.75 

DD50P 50 Pm Male * 1 FEMALE — f— * 1?§ 115 155 

DD50S 50 Pm Female L -|oeeo0 B 7.50 T20 6.90 

DD50C 50 Pm Cover 2 50 2.20 2.10 

D20418-S Hardware Set (2 pair) 1 00 .80 .70 

Connector lor CENTRONICS 700 SERIES- 
Amphenol 57-30360 for back of Centronics 700 Series printers 
1-4 — $9.00 5-up— >7 50 

S-100 BUS EDGE CONNECTORS <$> 


HICKOK LX303 $74.95 


S100-WWG 50/100 Coot .125 ctrs 3 
LEVEL WIRE WRAP 025" sq posts on 
.250 spaced rows GOLO PLATED 
1-4 5-9 10-24 

$4.00 $3.75 $3.50 

S100AIT 50/100 Cont 125 ctrs DIP 
SOLDER TAIL on 140 spaced rows tor 
ALTAtR motherboards GOLD plated 
1-4 5-9 10-24 

$4.50 $4.25 $4.00 


StOO-STG 50/100 Coni 125 otrs. DIP 
SOLDER TAIL on 250 spaced rows for 
VECTOR. IMSAI, CROMENCO mother 
boards GOLD plated 

1-4 5-9 10-24 

$3.50 $3.25 $3.00 

S100SE 50/100 Cont 125 ctrs PIERCED 
SOLDER EYELET tails GOLD 
1-4 59 10-24 

$S.0O $4.50 $4.00 


Other Popular Edge Connectors 

022 44- 5SE 22/44 Cont 156 Ctrs PIERCED 0 2244-5 WW 22/44 Cont I56ctr< 

SOLDER EYELET tails. GOLD plated WRAP tails GOLD 

1-4 5-9 10-24 1-4 59 10-24 

$3.00 $2.60 $2.20 $3.95 $3.70 S3 40 

CG-1 IMSAI Style Card Guides 5/$l 00 

See our July Ad for many other connectors. 


3 LEVEL GOLD WIRE WRAP SOCKETS 

Sockets purchased in multiples of 50 per type may be combined tor best price. 



1-9 

10-24 

25-99 

100-249 

250-999 

8 pin 

.40 

.36 

34 

.31 

.27 

14 pin 

39 

.38 

36 

.34 

.32 

16 pin 

.50 

.42 

.40 

.36 

.34 

IS pin 

.70 

.60 

.55 

.50 

.45 

20 pin 

.90 

.80 

.75 

.65 

.62 

22 pin 

.95 

.85 

.80 

70 

.65 

24 pin 

.95 

.85 

.80 

.70 

.65 

28 pin 

1.25 

1.15 

1.00 

.95 

.90 

40 pin 

1.65 

1.45 

1.35 

1.20 

1.10 



All sockets are GOLD 3 level closed entry. 2 level Tail, Low 

Profile, Tin Sockets and Dip Plugs available. CALL FOR QUOTATION. 



f^APPLE PLUGBOARD 

Vector 4609 Peripheral Interface Plugboard for construction of custom circuits 
Plug compatible with Apple II. Commodore PET and Super Kim microcomputers 
Three connectors, in aoaitipn to the standard 25/50 system bus. are available for 
input /output A 20/40-contact card-edge connector, fabricated on the rear of the 
board, mates with a 3-M type ribbon connector Alternatively, a right-angle 
solder-tail header may be positioned in this same location The Model 4609 also 
accomodates the miniature SlP-type connectors which may be placed on the 
periphery or in mid-board. 

1-4 5-9 10-24 

$21.50 $19.36 $17.26 



• includes etched circuits and instructions lor option of 
acl»e puu*up. oi floating terminal ions 

• large Duses +5V and GNOdO AMPS) ±l2Vorl6V|? 
AMPS) Cuireni ratings are per Mil STD-275 with i0*C 


Price: 

$29.50 



Plugboards 


8800V 

Universal Microcompuler/processor 
plugboard use with S-tOO bus Com- 
plete with heat sink & hardware 5 3 x 
10 x 1/16 

1-4 5-9 10-24 

$19.95 $17 95 $1596 

8801-1 

Same as 8800V except plain, less power 
buses & heat sink 

1-4 5-9 10-24 

$15.22 $13.79 $12.18 



3682 9.6” x 4.5” 
$12.97 

3682-2 6.5” x 4.5” 
$9.81 

Hi-Density Dual-ln-Line 
Plugboard for Wire Wrap 
with Power & Grd. Bus 
Epoxy Glass 1/16” 44 
pin con. spaced .156 


3677 9 6” x 4.5' 

$10.90 

3677-2 6.5” x 4.5" 

$9.74 

Gen. Purpose D.I.P. 
Boards with Bus Pattern 
for Solder or Wire Wrap. 
Epoxy Glass 1/16” 44 
pin c n. spaced .156 


jafilt 


3662 


Tr 

6.5” x 4.5" 

$8.95 

3662-2 9.6” x 4.5” 

$11.45 

P pattern plugboards for 
IC's Epoxy Glass 1/16" 
44 pin con spaced .156 


3690-12 
CARD EXTENDER 

Card Extender has 100 con- 
tacts 50 per side on .125 
centers-Attached connec- 
tor-is compatible with 
S-100 Bus Systems. $25.83 
3690 6.5” 22/44 pin .156 
ctrs. Extend ers ... $13.17^, 

3 

‘ 14 & 16 PIN 

GOLD 3 LEVEL 
WIRE WRAP 
SOCKES 

14 - G3 100 for 
$33.00 
16-G3 100 for 
$33.00 
50 of each for $35.00 



1/16 P<m BOARD 
.042 dia holes on 
0.1 spacing for IC’s 


Phenolic 
PART NO. 
64P44XXXP 
169P44XXXP 

Epoxy Glass 
64P44 
84P44 
169P44 
169P84 


SIZE 
4. 5x6. 5” 
4.5x17” 


45x6.5” 
4. 5x8.5” 
4.5x17” 
8.5x17” 


PRICE 
1-9 10-19 
$1.56 $1.40 
$3.69 $3.32 


$1.79 $1.61 
$2.21 $1.99 
$4.52 $4.07 
$8.83 $7.94 


TRS-80/APPLE 

MEMORY EXPANSION KITS 
4116’s RAMS 

from Leading Manufacturers 

(16Kx1 200/250ns) 

8 for $75.00 

Add $3.00 for programming Jumpers 
for TRS-80 Keyboard 



$18 98 


315— S same as 315 
but with 14" bar to 
accomodate "SI 00" 
boards. 

PRICE $19.98 


VtSE 








PRICE: $13.49 
VACUUM BASE 


303 

PRICE: $14.49 


PRICE: $14.49 


PANAVISE TILTS, TURNS, AND , 
ROTATES TO ANY POSITION. 

IT HOLDS YOUR WORK 







PRICE: $18.49 


WIDE OPENING 
VISE HEAD 


PRICE: $14.49 


1C SOCKET SALE 

14 pin Low Profile 
10/S2.10 100/$14u00 
16 pin Low Profile 
10/$2.20 100/$16.00 
24 pin Low Profile 
3/$1 .00 40/$10.00 
40 pin Solder Tail 
3/$1 .00 40/$10.00 
24 pin Dip Rug with 
cover 

3 /$ 1 . 0040 /$ 10.00 



MEMORY MEMORY 

2102LIPC Low Power 450ns in lots of 25 $1.10 
2102AL-2 Low Power 250ns in lots of 25 $1.25 
211 4-3L 1 Kx4 300 ns Low Power 8/$50.00 
5257-3 L 4Kx1 300ns Low Power 8/$50.00 

2708 8K 450ns EPROM $9.00 

2716 16K 5 Volt Only EPROM $45.00 






IM-10A List $89.00 ' 
SPECIAL 
$56.95 with tube 

Perfectly balanced fluorescent lighting 
with precision magnifier lens. Tough 
thermoplastic shade. Easy lens re- 
moval. New wire clip design permits 
easy installation and removal of 
fluorescent tube. Comes with plastic 
shield to protect tube from soiling and 
damage 

Colors: Gray. Black, and Chocolate Brown. 
Comes with one 22 watt T-9 Clrcllne fluores 
cent tube. 3 ^logt< 


ORDER TOLL FREE 

1 800 423 5633 

except CA„ AK„ HI., Call 

(213) 894-8171 


jleet# t 

WRAP POST | 

for .042 dia. holes \ 

(all boards on this page) V 
T44/C pkg 100 . . $ 2.34 
T44/M pkg. 

1000 $14.35 ' 

A-13 hand installing 

tool $ 4.19 A 


^P21 


PRIORITY I ONE J ELECTRONICS 


'16723K Roscoe Blvd. Sepulveda, CA 91343 

Terms: Visa, MC, BAC, Check, Money Order, C.O.D. U.S. Funds Only. CA residents add 6% sales tax. 

Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling 
MINIMUM $2.50. Excess refunded. Just in case . . . please include your phone no. 

Prices subject to change without notice. 

We will do our best to maintain prices thru Oct. 1979. OEM and Institutional 

phone orders welcome (213) 894-8171, (800) 423-5633 inquiries invited. 


TEST 

EQUIPMENT 
CALL FOR 
SPECIAL PRICES 


ORDER TOLL FREE 1-800-423-5633 ORDER TOLL FREE 1-800-423-5633 


HICKOK LX303 $7 4.95 HICKOK LX3 0 3 $74 .95 HICKOK LX303 $74.95 

—III I Timnutnumnnfinf wii.niifunr 




The NEW Owners Of *^R11 


ANNOUCE: 


Radio Hut 

P.O. BOX 2015 GARLAND, TEXAS 75041 
ORDER BY PHONE— 214-324-5509 


THE RETURN OF 

RADIO HUT 
SUPER SPECIALS! 


The EXPANDORAM is available in versions 
from 16K up to 64K, so for a minimum in- 
vestment you can have a memory system 
that will grow with your needs. This is a dy- 
namic memory with the invisable on-board 
refresh, and IT WORKS! 

• Bank Selectable 

• Phantom 

• Power 8VDC, + 1 6VDC, 5 Watts 

• Lowest Cost Per Bit 

• Uses Major Brand 1 6K RAMS 

• PC Board is doubled solder masked and 
has silk-screen parts layout 

• Extensive documentation clearly written 


• Complete kit includes all Sockets for 64K 

• Memory access time: 375ns, Cycle time: 
500ns. 

• No wait states required 

• 16K boundries and Protection via Dip 
Switches 

• Designed to work with Z-80, 8080, 8085 
CPU’s 

EXPANDORAM 64K Kit (16K Ram) 


16K $219.00 

32K $279.00 

48K $359.00 

64K $419.00 

WITHOUT MEMORY $159.00 


SD EXPANDORAM 



We carry a full line of SD Systems Products. Please write for catalog or call for prices 


PROM -100 

PROM Programmer Board 

The PROM- 100 Programmer is a development tool 
for S-100 Bus computer systems. The Zero Insertion 
Force Programming Socket extends above the card 
cage height for easy access to PROM devices. Soft- 
ware verifies PROM erasure, verifies program load- 
ing and provides for reading of object file from Disk or 
PROM and programming into PROM/EPROM. Fea- 
tures include: On-board generated 25vdc Program- 
ming pulse, TTL compatible, maximum programming 
time for 16,389 bits is 100 seconds. Programs: 2708, 
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable 
EPROM type. 

PROM-1 00 Board Kit $ 1 49.95 


NEW! First Time Offered 
MPB-100 Z80 CPU Board Kit 

The MPB-100 provides a Z80 microprocessor based 
CPU for S-100 Bus systems. Front panel usage is 
optional making the MPB-100 suitable for upgrading 
existing systems to Z80 level. A PROM socket is 
provided on-board which makes the MPB-1 00 adapt- 
able to process control applications. Features include: 
Power-on Jump to 4K boundaries, 2 Megahertz or 4 
Megahertz operation, optional wait states, on-board 
PROM socket. 

MPB-100 Kit $199.00 


“VERSAFLOPPY” KIT 

The Versatile Floppy Disk Controller 

Only $139.00 

FEATURES: IBM 3740 Soft Sectored Com- 
patible. S-100 BNS Compatible for Z-80 or 
8080. Controls up to 4 Drives (single or 
double sided). Directly controls the following 
drives: 

1 . Shugart SA400/450 Mini Floppy 

2. Shugart SA800/850 Standard Floppy 

3. PERSCI 70 and 277 

4. MFE 700/750 

5. CDC 9404/9406 


BOWMAR 4 DIGIT READOUT 
ARRAY 

4 Jumbo .50" Digits In One " Stick 7 

The Bowmar Opto-Stick. The best readout 
bargain we have ever ottered. Has four com- 
mon cathode jumbo digits with all segments 
and cathodes brought out. Increased versa- 
tility since any of the digits may be used inde- 
pendently to fit your applications. Perfect for 
any clock chip, especially direct drive units like 
50380 or 7010. Also use in freq. counters. 
DVM s etc. For 12 or 24 hour format. (With 
colons and AM/ PM indicator.) 



VDB-8024 

Video Dispaly Board 

The VDB-8024 features its own on-board Z80 
microprocessor. This gives the capability of 
using software (included in ROM) to control 
functions and enhancements without interfer- 
ence with the computer's CPU. Included in the 
special features: 80 characters by 24 lines dis- 
play, Keyboard power and interface, Compos- 
ite and separate video output, 2K on-board 
RAM, a total of 256 available characters, full 
cursor control, Forward and Reverse Scroll- 
ing, Underlining, Field Reverse. Field Protect 
enhancements, programmable characters. 

VDB-8024 KIT $319.00 


TELE TAPE 

Record important telephone con-versa- 
tions now with Tele Tape and your re- 
corder. Each time your receiver is pick- 
ed up your recorder will automatically 
start! When you hang-up the recorder 
stops. Tape will be extra clear so you 
can refresh your memory at a later date. 
Kit includes everything except the case 
and phono plugs. 

Assembled & Tested Only 
$29.95 


MINIATURE SPEAKER 

SPECIAL! 

2 INCH — .8 OHM. 
PERFECT FOR CLOCKS! $.79 


TO -5 HEATSINKS* 

Similar to Thermalloy 2205G 
Finned with insert. 

5 for $1 

ROCKER SWITCH* 
HEAVY DUTY 
S.P.D.T. 3A. 125V.A.C. 
New, modern styling! 5 for $1 


Z80 STARTER KIT 

SD System’s Z80 Starter Kit enables the novice 
to build a complete microcomputer on a single 
board. Featuring the powerful Z80 microproces- 
sor the Z80 Starter Kit features: • Keyboard and 
Display • Audio Interface • PROM Programmer 
• Expansion and Wire Wrap Area • On Board 
RAM • 4 Channel Counter/Timer • Z-BUG 
Monitor in PROM • I/O Ports. 


This month’s Special: 

$219.95 Kit $369.95 A&T 


SBC-100 

SINGLE BOARD COMPUTER 

The SBC- 1 00 provides a complete micro-computer .on a single 
board! The Z80 microprocessor is used as the heart of the 
SBC-100. The SBC-100 meets all the requirements of a Z80 
CPU board with the added features of I/O ports, counter/timer 
channels, on board RAM, provisions for PROM/ROM and a 
software programmable baud rate generator. S-100 Bus com- 
patible, the SBC-100 features are: 8K bytes of available 
PROM, 1 024 bytes on-board RAM, Serial I/O with both synch- 
ronous and asynchronous operation, Parallel I/O ports. Op- 
tional Vectored Interrupts, and Four Counter/Timer Channels. 
SD Monitor available for RS-232 and Video Terminals. Disk 
based system software also available. 

SBC-100 KIT $219.00 


COMPUTER CpRNER 

CPUs 


Z80 

Z80A 


10.99 

13.99 

21 14 (300ns) 
Z80PIO ... 
Z80CTC ... 
2708 

4115 

4116 

RELATED CHIPS 

5.99 

9.95 

...... 11.95 

8.99 

. .8 for 34.95 
. .8 for 80.00 

1771 

DISC CONTROLLER 

29.95 


TERMS : Add 30c postage, we pay balance. Orders under $15 add 
75c handling. No C.O.D. We accept Visa, MasterCharge, and Ameri- 
can Express cards. Tex. Res. add 5% Tax. Foreign orders (except 
Canada) add 20% P&H. 90 Day Money Back Guarantee on all items 


Color Burst Crystal (3.57MHz) 89c 

While in Dallas visit our retail store at Treehouse Shop- 
ping center. Garland Road and Jupiter. 


% * Reader Service— see page 227 
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7400 TTL 


SN7400N 

SN7401N 

SN7402N 

SN7403N 

SN7404N 

SN7405N 

SN7406N 

SN7407N 

SN7408N 

SN7409M 

SN7410N 

SN7411N 

SN7412N 

SN7413N 

SN7414N 

SN7416N 

SN7417N 

SN7420N 

SN7421N 

SN7422N 

SN7423N 

SN7425N 

SN7426N 

SN7427N 

SN7429N 

SN7430N 

SN7432N 

SN7437N 

SN7438N 

SN7439M 

SN7440N 

SN7441N 

SN7442N 

SN7443N 

SN/444N 

SN7445N 

SN7446N 

SN7447N 

SN7448N 

SN7450S 

SN7451N 

SN7453N 

SN7454N 

SN7459A 

SN7460M 


.25 

.40 

.70 

.25 


C04000 
C04001 
CD4002 
CO 4006 
C 04 007 
C04009 
CD4010 
C04011 
C04012 
C04013 
C 04014 
C04015 
C04016 
C04017 
C04018 
CD4019 
CD4020 
C04021 
C04022 
C04023 
C04024 
C04025 
C04026 
C04027 


.23 

23 


1.39 

ME 


74COO 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C42 

74C48 

74C73 

_J4C7^ 


78MG 
LM106H 
LM300H 
LM301CN/H 
LM302H 
LM304H 
LM305H 
LM307CN/H 
LM308CN/H 
LM309H 
LM309K 
LM310CN 
LM311N/H 
LM312H 
LM317K 
LM318CN/H 
LM319N 
LM320K-5 
LM320K-5.2 
LM320K-12 
LM320K-15 
LM320K-18 
LM320K24 
LM320T-5 
LM320T-52 
LM320T-8 
LM320T-12 
LM320T-15 
IM320T-18 
LM320T-24 
LM323K-5 
LM324N 
LM339N 
LM340K-5 
LM340K-6 
LM340K-8 
LM340K-12 
LM340K-15 


.35 

.75 

1.00 


74LSOO 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS13 
74LS14 
74LS15 
741S20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS37 
74LS40 
k 74LS42 


SN7470N 

SN7472N 

SN7473N 

SN7474N 

SN7475N 

SN7476N 

SN7479N 

SN7480N 

SN7482N 

SN7483N 

SN7485N 

SN7486N 

SN7489N 

SN7490N 

SN7491N 

SN7492N 

SN7493N 

SN7494N 

SN7495N 

SN7496N 

SN7497N 

SN74100N 

SN74107N 

SN74109N 

SN74116N 

SN74121N 

SN74122N 

SN74123N 

SN74125N 

SN74126N 

SN74132N 

SN74136N 

SN74141N 

SN74142N 

SN74143N 

SN74144N 

SN74145N 

SN74147N 

SN74148N 

SN74150N 

SN74151N 

SN74152N 

SN74153N 

SN74154N 

SN74155N 

SN74156N 

SN741S7N 


.79 

.35 

1.75 


.43 

65 


.79 

2.95 

2.95 

2.95 
.79 

1.95 
1.29 


C/MOS 


C04028 

CD4029 

CD4030 

CD4035 

C04040 

C04041 

C04042 

CO4043 

C04044 

CO4046 

C04047 

C04048 

C04049 

CD405O 

C04051 

CD4053 

C04056 

C04059 

CD4060 

CD4066 

C04068 

C04069 


74C00 


74C85 

74C90 

74C93 

74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 


1.95 
! 9b 


2.15 
2.49 
2 49 


LINEAR 

LM340K-18 1.35 

IM340K-24 1.35 

LM340T-5 1.25 

IM340T-6 1.25 

LM340T-8 1.25 

LM340T-12 1.25 

LM340T-15 1.25 

LM340T-18 1.25 

LM340T-24 1.25 

LM358N 1.00 
LM370N 1.95 
LM373N 3.25 
LM377N 4.00 
LM380N 1.25 
LM380CN 99 
LM381N 1.79 
IM382N 1.79 
NE501N 
NE510A 
NE529A 
NE531H/V 
NE536T 
NE540L 
NE544N 
NE550N 
NE555V 
NE556N 
NE560B 
NE5618 
NE562B 
NE565N/H 
NE566CN 
NE567V/H 
NE570N 
LM703CN/H 
LM709W/H 


6.00 
4 M 

3 95 
6.00 
MO 

4 95 


5 BO 
5.00 
5.00 
1.25 


IJmrTr 


SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN74165N 
SN74166N 
SN74167N 
SN74170N 
SN74172N 
SN74173N 1.25 

SN74174N 89 

SN74175N .79 

SN74176N .79 

SN74177N .79 

SN74179N 1.95 

SN74180N 
SN74181N 
SN74182N 
SN74164N 
SN74185N 
SN74186N 
SN74188N 3.95 

SN74190N 1.25 

SN74191N 1.25 

SN74192N .79 

SN74193N .79 

SN74194N 89 

SN74195N 69 

SN74196N 89 

SN74197N 89 

SN74198N 149 

SN74199N 
SN74S200 
SN74251N 
SN74279N 
SN74283N 
SN74284N 3.95 

SN74285N 3 95 

SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 


1.95 

1.59 

6.00 


.79 


1.95 
1 95 
9 95 


4.95 


1.95 


C04070 

C04071 

C04072 

C04076 

C04081 

C04082 

CD4093 

C04098 

MCI 4409 

MC14410 

MCI 4411 

MC14419 

MC14433 

MCI 4506 

MCI 4507 

MCI 4562 

MCI 4563 

CD4508 

CD4510 

CD4511 

CD4515 

CD4518 

C04520 


2 49 
14.95 
14.95 
1 1 95 
■I M 
■ 9 95 


74C163 

74C164 

74C173 

74C192 

74C193 

74C195 

74C922 

74C923 

74C925 

74C926 

80C95 

80C97 


2 49 
2.49 
2.60 
249 

2.49 
249 
7.95 
625 
8 95 
895 

1.50 
1 50 


LM710N .79 
LM711N .39 
LM723N/H .55 
LM733N 100 
LM739N 1.19 
LM741CN/H .35 
LM741-14N .39 

LM747N/H .79 
LM748N/H .39 
LM1310N 1 95 

LM1458CN/H .59 
MC1488N 1.95 

MC1489N 1.95 

LM1496N 95 

LM1S56V 1.75 
MC1741SCP 300 
LM2111N 1.95 

LM2901N 2 95 

LM3053N 1.50 

LM3065N 1 .49 

LM3900N(3401) 59 
LM3905N 1 49 

LM3909N 
MC5558V 


1.25 


LM75450N 

75451CN 

75452CN 

75453CN 

75454CN 

75491CN 

75492CN 

75493N 

75494CN 

RC4136 

RC4151 

RC4194 

RC4195 


4.95 


74LS00TTL 

74LS47 89 
74LS51 .29 
74LS54 .29 
74LS55 29 
74LS73 .45 
74LS74 .45 
74LS75 59 
74LS76 .45 
74LS78 .49 
74LS83 89 
74LS85 1.25 
74LS86 45 
74LS90 .59 
74LS92 75 
74LS93 .75 
74LS95 99 
74LS96 1.15 
74LS107 45 
74LS109 .45 
74LS112 .45 
74LS123 1.25 
74LS125 .89 
74LS132 99 
74LS136 49 


74LS138 

74LS139 

74LS151 

74LS155 

74LS157 

74LS160 

74LS161 

74LS162 

74LS163 

74LS164 

74LS175 

74LS181 

74LS190 

74LS191 

74LS192 

74LS193 

74LS194 

74LS195 

74LS253 

74LS257 

74LS258 

74LS260 

74LS279 

74LS367 

74LS368 

74LS670 


1.25 

1.15 

1.25 


JUL 


INTERNATIONAL 
TIME ZONE CLOCK 

I *Four individually pro- 
grammed clocks to time 
zone of your choice 
• Single synch, switch to 
synchronize time zones 
• Alterable vinyl lettering 
(change zone identity let- 
tering when desired) 

• Hrs., minutes & seconds 
displayed for each zone 
* Hi-bright LEO digits (.6" 
character height) 
•Continuous AM or PM in- 
dication using 12 hr. format 
SPECIFICATIONS: 

Power: Wall plug transform- 
er input voltage 117VAC60HZ 
output voltage 12VAC 60Hz. 
Case: Standard: wood mold- 
I Ing w/slmulated walnut fin- 
ish red plexiglass lens. Black 
textured A8S back. 
Dimensions: 5” x 18” 

T2-4 Assembled $159.95 


DIGITAL STOP TIMER 
OR CLOCK 



•10 hour stopwatch timer 

• 12 or 24 hour operation 

•6 function controls: fast, slow, hold, 
reset. 12/24 hour and 5/6 digit 

• Large .560" red display 

• 50 Hz or 60Hz operation 

• Includes mounting bracket 

• Size: 4" x 2" x 5" 

JB1001A Assembled . . . $59.95 


DISCRETE LEDS 

.200" dla. 

XC556R red 
XC556G green 
XC556Y yellow 
XC556C clear 

.200 dla. 

XC22R red 
XC22G green 
XC22Y yellow 
.170” dla. 

MV10B red 


5/SI 

4/SI 

4/$1 

4/SI 

5/SI 

4/SI 

4/$1 


4/SI 


MV50 red 
INFRA-RED LED 

1/4'x1/4”x1/16” flat 
5/11 


6/S1 


.125' dla. 
XC209R red 
XC209G green 
XC209Y yellow 
.185" dla. 
XC526R red 
XC526G green 
XC526Y yellow 
XC526C dear 

.190" dla. 
XC111R red 
XC111G green 
XC111Y yellow 
XC111C clear 


5/SI 

4/SI 

4/SI 

5/SI 

4/SI 

4/$1 

4/SI 

5/SI 
4/SI 
4. SI 
4/SI 


DISPLAY LEDS 


TIMEX TIOOI 
LIQUID CRYSTAL DISPLAY 
CLASS II 

FIELD EFFECT 

f 


88-88 


4 DIGIT - .5" CHARACTERS 
THREE ENUNCIATORS 
2.00" X 1.20" PACKAGE 
INCLUDES CONNECTOR 

T1001 -Transmissive $7.95 

TIOOIA-Refiective 8.25 


TYPE POLARITY 

MAN 1 Common Anode-red 

MAN 2 5 X 7 Dot Malnx-red 

MAN 3 Common Cathode-red 

MAN 4 Common Cathode-red 

MAN 7G Common Anode-green 

MAN 7Y Common Anode-yellow 

MAN 72 Common Anode-red 

MAN 74 Common Cathode-red 

MAN 82 Common Anode-yellow 

MAN 84 Common Cathode-yellow 

MAN 3620 Common Anode-orange 

MAN 3630 Common Anode -orange ± 1 

MAN 3640 Common Cathode-orange 

MAN 4610 Common Anode-orange 

MAN 4640 Common Cathode-orange 

MAN 4710 Common Anode-red 

MAN 4730 Common Anode-red ± 1 

MAN 4740 Common Cathode-red 

MAN 4810 Common Anode-yellow 

MAN 4840 Common Cathode-yellow 400 

MAN 6610 Common Anode-orange-D.D. .560 

MAN 6630 Common Anode-orange ± 1 .560 

MAN 6640 Common Cathode-orange-D.D. .560 

MAN 6650 Common Cathode-orange ±1 .560 

MAN 6660 Common Anode-orange .560 

“ Common Cathode-orange .560 


N 6710 


d-D.D. 


HT PRICE TYPE POLARITY 

.270 2 95 MAN 6730 Common Anode-red ± 1 

.300 4.95 MAN 6740 Common Cathode-red-D O. 

125 25 MAN 6750 Common Cathode -red * 1 

.187 1.95 MAN 6760 Common Anode -red 

.300 1.25 MAN 6780 Common Cathode -red 

300 99 OL701 Common Anode-red ♦ 1 

.300 . 99 DL704 Common Cathode-red 

.300 1.25 DL707 Common Anode-red 

.300 49 0L728 Common Cathode-red 

DL741 Common Anode-red 

DL746 Common Anode-red ± 1 

0L747 Common Anode-red 

DL749 Common Cathode-red ± 1 

DL750 Common Cathode-red 

DL33B Common Cathode-red 

FND70 Common Cathode 

FND358 Common Cathode ± 1 

FND359 Common Cathode 

FND503 Common Cathode(FND500) 

FND507 Common Anode (FND510) 

5082-7730 Common Anode-red 

HDSP-3400 Common Anode-red 

HOSP-3403 Common Cathode red 

5082-7300 4 x 7 sgl. Dlglt-RHDP 

5082-7302 4 x 7 Sgl. Digit -LHDP 

5082-7304 Overrange character (±1) 

.560 99 5082-7340 4 x 7 Sgl. Digit-Hexadecimal .600 


.300 


.300 


400 


HT 


560 


.300 


.500 


1.50 
19.95 
600 19.95 

.600 15.00 


RCA LINEAR 


CA3013T 

CA2023T 

CA3035T 

CA3039T 

CA3046N 

CA3059N 

CA3060N 

CA3080T 

CA3081N 


2.15 CA3082N 
2.56 CA3063N 
2.48 CA3086N 
1.35 CA3089N 
1.30 CA3130T 
3.25 CA3140T 
3.25 CA3160T 
85 CA3401N 
2.00 CA3600N 


CALCULATOR 

CHIPS/DRIVERS 


MM5725 
MM5738 
DM8864 
DM8865 
DM8887 
DM8889 
9374 7 seg 
C.A, LED dnver 


$2.95 

2.95 

2.00 


CLOCK CHIPS 


MMS309 

MM5311 

MM5312 

MM5314 

MM5316 

MM5318 

MM5369 

MM5387/1998A 

CT 7001 


$4.95 

4.95 

4.95 
495 

6.95 

9.95 
295 

4.95 

6.95 


MOTOROLA 

MC1408L7 

MC1408L8 

MC1439L 

MC3022P 

MC3061P 

MC4016(74416) 

MC4024P 

MC4040P 

MC4044P 


$4.95 

5.75 

295 

295 

3.50 

7.50 
3.95 


8 pin LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
14 pin ST 
16 pin ST 
18 pin ST 
24 pin ST 
BpmSG 
14 pin SG 
16 pin SG 
18 pin SG 


.52 


8 pm WW S 39 
10 pm WW 
14 pin WW 
16 pm WW 
18 pm WW 
20 pm WW 


75 


1C SOLDERTAIL — LOW PROFILE (TIN) SOCKETS 

25-49 50-100 1-24 25-49 50-100 

16 iWWW 22 pin LP $ 37 x 35 

19 24pinLP .38 .37 x 

.21 .20 WH ' ’ T 28 pin LP .45 .44 .43 

.28 .27 36 pin LP 60 59 58 

.32 30 SOLDERTAIL STA NDARD (T IN) 40 P*n LP 63 62 .61 

.25 ■■[ 28 pin ST $ 99 90 .81 

.27 .25 MBMI 36 pin ST 1.39 1.26 1-1S 

.32 . 30 nwwwwwwt 40pinST 159 ,45 1 30 

45 42 SOLDERTAIL STANDARD (GOLD) 

24 pin SG * 70 .63 .57 

28 pin SG HO 1.00 90 

36 pin SG 165 1.40 126 

40 pin SG 1-75 1.59 1.45 

22 pin WW $ .95 85 . 75 

24 pin WW 1.05 95 85 

28 pin WW 1.40 1 25 1.10 

36 pin WW 1.59 1 45 1.30 

40 pin WW 1.75 1 55 1.40 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 


1/4 WATT RESISTOR ASSORTMENTS - 5% CAPACI I°J1 5 


5 ea. 1.2K 
3.3K 
5 ea. 82K 
22k 

5 ea 56K 
150K 
5 ea. 390K 


10 OHM 12 OHM 15 OHM 18 OHM 22 OHM 

27 OHM 33 OHM 39 OHM 47 OHM 56 OHM 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 

180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 

470 OHM 560 OHM 680 OHM 820 OHM IK 

2.2K 2.7K 

5.6*1 6.8K 


3.9K 

10K 

27K 

68K 

’80k 

470K 

1.2M 

3.3M 


12K 

33K 


1.5V 

3.9M 


15K 

39K 

100K 

270K 

680K 


18K 

47K 

120K 

330K 

820K 

2.2M 

5.6M 


ASST. 8R Includes Resistor Assortments 1 -7 (350 PCS.) 


so pcs $1 .75 

so pcs 1 .75 

so pcs 1 .75 

so pcs 1.75 

so pcs 1.75 

50 pcs 1.75 

so pcs 1.75 

$9.95 ea. 


$10.00 Min. Order - U.S. Fund* Only Spec Sheets - 25i 

Calif. Residents Add 6% Sales Tax 1980 Catalog Available - Send 414 stamp 

Postage — Add 5% plus SI Insurance (if desired) 

PHONE 
ORDERS 
WELCOME 
(415) 592-8097 



ELECTRONICS 


MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS. CA 94070 
ADVERTISED PRICES GOOD THRU NOVEMBER 


AY-5-9100 

AY-5-9200 

AY -5-9500 

AY -5-2376 

HD0165 

74C922 

74C923 


TELEPHONE/KEYBOARD CHIPS 

Push Button Telephone Dialler 
Repertory Dialler 
CMOS Clock Generator 
Keyboard Encoder (88 keys) 
Keyboard Encoder (16 keys) 
Keyboard Encoder (16 keys) 
Keyboard Encoder (20 keys) 


$14.95 

14.95 

4.95 

14.95 
7.95 
7.95 
6.25 



ICM CHIPS 


ICM7045 

CMOS Precision Timer 

24.95 

ICM7205 

CMOS LED Stopwatch/Timer 

19.95 

ICM7207 

Oscillator Controller 

7.50 

ICM7208 

Seven Decade Counter 

19.95 

ICM7209 

Clock Generator 

6.95 


NMOS READ ONLY MEMORIES 


MCM6571 

128X9X7 ASCII Shifted with Greek 

13.50 

MCM6574 

128 X 9 X 7 Math Symbol & Pictures 

13.50 

MCM6575 

128 X 9 X 7 Alpha Control Char Gen 

13.50 


TL074CN 

TL494CN 

TL496CP 

11C90 

95H90 

4N33 

MK50240 

DS0026CH 

TIL308 

MM5320 

MM 5330 

LD110/111 

MC14433P 


MISCELLANEOUS 

Quad Low Noise bi-fet Op Amp 
Switching Regulator 


2.49 

4.49 

1.75 

19.95 

11.95 
3.95 

17.50 

3.75 

.27" red num. display w/integ. logic chip 10.95 
TV Camera Sync. Generator 14.95 

4Vz Digit DPM Logic Block (Special) 3.95 
3% Digit A/D Converter Set 25.00/set 

3% Digit A/D Converter 13. 95 


Single Switching Regulator 
Divide 10/11 Prescaler 
Hi-Speed Divide 10/11 Prescaler 
Photo-Darlington Opto-lsolator 
Top Octave Freq. Generator 
5Mhz 2-phase MOS clock driver 


LITRONIX ISO-LIT 1 

Photo Transistor Opto-lsolator 
(Same as MCT 2 or 4N25) 

494 each 


SN 76477 

SOUND GENERATOR 
Generates Complex Sounds 
Low Power - Programmable 
$3.95 each 


TV GAME CHIP AND CRYSTAL 

AY -3-8500-1 and 2.01 MHZ Crystal (Chip & Crystal _ ft _ . . 

includes sco re display, 6 games and select angles, etc. / .aO /SBl 


XR205 

XR210 

XR215 

$8.40 

4.40 

4.40 

EXAR 

XR2242CP 

XR2264 

XR2556 

1.50 

4.25 

3.20 

XR320 

1.55 



XR2567 

2.99 

XR-L555 

1.50 

JE2206KB 19.95 

XR3403 

1.25 

XR555 

39 

XR1800 

3.20 

XR4136 

1.25 

XR556 

99 

XR2206 

4.40 

XR4151 

3 95 

XR567CP 

.99 

XR2207 

3.85 

XR4194 

4 95 

XR567CT 

1.25 

XR2208 

5.20 

XR4202 

3.60 

XR1310P 

1.96 

XR2209 

1.75 

XR4212 

2.05 

XR1468CN 

3.85 

XR2211 

5.25 

XR4558 

.75 

XR1488 

1.95 

XR2212 

4.35 

XR4739 

1.15 

XR1489 

1 95 

XR2240 

3.45 

XR4741 

1.47 


DIODES 


TYPE VOLTS W 

1N746 3.3 400(1 

1N751 5.1 400n 

1N752 5.6 400n 

1N753 6.2 400n 

1N754 6.8 400(i 

1N757 9.0 400(1 

1N759 12.0 400(i 

1N959 8.2 400n 

1N965 15 400(r 

1N5232 5.6 500n 

1N5234 6.2 500n 

1N5235 6 8 500n 

1N5236 7.5 500n 

1N5242 12 

1N5245 15 

1N456 25 

1N458 150 7m 

1N485A 180 10m 

1N4QQ1 50 PIV 1 AMP 


TYPE VOLTS W 

1N4002 100 PIV 1 AMP 

1N4003 200 PIV 1 AMP 


500m 

500m 

40m 


C36D 
C36M 
2N2328 
MOA 980- 
MOA 980- 


1-1 


C106B1 

MPSA05 

MPSA06 

TIS97 

TIS98 

40409 

40410 
40673 
2N918 
2N2219A 
2N2221A 
2N2222A 
PN2222 PI* 
2N2369A 
MPS2369 
2N2484 
2N2906 
2N2907 
PN2907 PI* 
2N2925 
MJE29S5 
2N3053 


.50 
.30 
5/1.00 
6/1.00 
6/1.00 
1.75 
1.75 
1.75 
4/1.00 
2/1.00 
4/1.00 
5/1.00 
7/1.00 
4/1.00 
5/1.00 
4/1.00 
4/1.00 
5/1.00 
7/1.00 
5/1.00 
1 25 
2/1.00 


4/1.00 

1N4004 

400 PIV 1 AMP 

12/1.00 

4/1.00 

1N4005 

600 PIV 1 AMP 

10/1.00 

4/1.00 

1N4006 

800 PIV 1 AMP 

10/1.00 

4/1.00 

IN 4007 

1000 PIV 1 AMP 

10/1.00 

4/1.00 

1N3600 

50 200m 

6/1.00 

4/1.00 

1N4148 

75 10m 

15/1.00 

4/1.00 

1N4154 

35 10m 

12/1.00 

4/1.00 

1N4733 

5.1 1w 

28 

4/1.00 

1N4734 

5.6 1w 

28 

26 

1N4735 

6.2 1w 

28 

28 

1N4736 

68 1w 

28 

28 

1N4738 

8 2 1w 

28 

28 

1N4742 

12 1w 

28 

28 

1N4744 

15 1w 

28 

28 

IN1 183 

50 PIV 35 AMP 

1.60 

6/1.00 

INI 164 

100 PIV 35 AMP 

1.70 

6/1.00 

INI 185 

150 PTV 35 AMP 

1.70 

5/1.00 

IN1 186 

200 PIV 35 AMP 

1.80 

12/1.00 

1N1188 

400 PIV 35 AMP 

3.00 

FW BRIDGE RECTIFIERS 


( 400V 

SCRI2N1849) 

$1.95 

: 600V 

SCR 

1.95 

a 300V 

SCR 

50 

(50V 

FW BRIDGE REC. 

1 95 

i 200V 

FW BRIOGE REC. 

1.95 

fRANSISTORS 2N3904 

4/1.00 

2N3055 

.89 

2N3905 

4/1.00 

MJE3055 

1.00 

2N3906 

4/1.00 

2N3392 

5/1.00 

2N4013 

3/1.00 

2N3398 

5/1.00 

2N4123 

6/1.00 

PN3567 

3/1.00 

PN4249 

4/1.00 

PN3568 

4/1.00 

PN4250 

4/1.00 

PN3569 

4/1.00 

2N4400 

4/1.00 

MPS3638A 

5/1.00 

2N4401 

4/1.00 

MPS3702 

5/1.00 

2N4402 

4/1.00 

2N3704 

5/1.00 

2N4403 

4/1.00 

MPS3704 

5/1.00 

2N4409 

5/1.00 

2N3705 

5/1.00 

2N5086 

4/1.00 

MPS3705 

5/1.00 

2N5087 

4/1.00 

2N3706 

5/1.00 

2N5068 

4/1.00 

MPS3706 

5/1.00 

2N5089 

4/1.00 

2N3707 

5/1.00 

2N5129 

5/1.00 

2N3711 

5/1.00 

PN5134 

5/1.00 

2N3724A 

65 

PN5138 

5/1.00 

2N3725A 

1.00 

2N5139 

5/1.00 

2N3772 

2.25 

2N5210 

5/1 00 

2N3823 

1.00 

2N5449 

3/1.00 

2N3903 





10 pi 
22 p» 
47 pi 
100 pt 
220 pf 
470 pf 

.001 mf 
.0022 
0047mf 
.01ml 

.1/35V 
15/35V 
22/35V 
33/35V 
.47/35V 
.68 /35V 
1.0/35V 


47/50V 

1.0/50V 

3.3/50V 

4.7/25V 

10/25V 

10/50V 

22/25V 

22/50V 

47/25V 

47/50V 

100/25V 

100/50V 

220/25V 

220/50V 

470/25V 

1000/16V 

2200/1 6 V 




.05 .04 . 035 


.12 .09 .075 


DISC CAPACITORS t 

bS KL22 lfi£L 

.05 04 .03 .001 fiF 

.05 .04 .03 0047mF 

.05 . 04 . 03 OImF 

.05 .04 .03 022fiF 

.05 .04 .03 .047uF 

.05 .04 .035 W 

100 VOLT MYLAR RLM CAPACITORS 
.12 .10 .07 022mf .13 .11 .08 

.12 .10 .07 047ml .21 17 .13 

.12 .10 .07 imf .27 .23 .17 

12 .10 .07 22mf .33 .27 . 22 

♦ 20% DIPPED TANTALUMS (SOLID) CAPACITORS 
.28 .23 .17 1.5/35V .30 & . 2 1 

.28 . 23 .17 2.2 /35V .35 .31 .27 

3.3/25V .35 41 .27 

4.7/25V .33 .28 .23 


.23 .17 

.23 .17 


.49 .45 


15/25V 

Z8 .23 .17 22/6V -75 60 .50 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
Aim Lead Radial Lead 

.15 .13 .10 .47/25V .15 13 .10 

16 .14 .11 47/50V 16 .14 .11 

.14 .12 .09 1.0/16V .15 .13 .10 

.15 .13 .10 1.0/25V 16 .14 .11 

.15 .13 .10 1.0/50V .16 .14 .11 

.16 .14 .12 4.7/16V .15 .13 .10 

.17 .15 .12 4.7/25V 15 .13 .10 

24 . 20 18 4.7/50V .16 .14 .11 

.19 .17 .15 10/16V .14 .12 09 

.25 .21 .19 10/25V .15 .13 .10 

.24 .20 .18 10/50V .16 .14 .12 

.35 .30 .28 47/50V .24 .21 .19 

.32 . 28 .25 100/16V .19 .15 .14 

.45 .41 .38 100/25V .24 .20 .18 

.33 . 29 .27 100/50V .35 .30 .28 

.55 50 .45 220/16V .23 .17 .16 

.70 .62 .55 470/25V .31 .28 .2 
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f Transistor Checker 



— Completely Assembled — 

— Battery Operated — 

The AS I Transistor Checker is cap- 
able of checking a wide range of 
transistor types, either "in circuit" 
or out of circuit. To operate, 
simply plug the transistor to be 
checked into the front panel 
socket, or connect it with the alli- 
gator clip test leads provided. 
The unit safely and automatically 
identifies low, medium and high- 
power PNP and NPN transistors. 
Size: 3V x 6V' x 2" 

"C" cell battery not included. 


Trans-Check $ 19.95 ea. 


Custom Cables & Jumpers 

#f 



DB25P-4-P 

OB25P-4-S 

DB25S-4-S 


OB 25 Series Cables 

Part No. Cable Length Connectors Price 

4 r. 2-DP25P S15.95 ea. 

4 Ft. 1-DP25P/1-25S $16.95 ea. 

4 ft. 2-DP25S $17.95 ea. 

Dip Jumpers 

DJ14-1 1ft. 1-14 Pin $1.59 ea. 

DJ16-1 1ft. 1-16 Pin 1.79 ea 

DJ24-1 1ft. 1-24 Pin 2.79 ea. 

D J 14-1-14 1ft. 2-14 Pin 2.79 ea. 

DJ16-1-16 1ft. 2-16 Pin 3.19 ea. 

DJ24-1-24 1 ft. 2-24 Pin 4.95 ea. 

( ForJjUStomJ£bles^ 


CONNECTORS 

25 Pin-D Subminiature 


DB25P (as pictured) PLUG (Meets RS232) $2.95 

DB25S SOCKET (Meets RS232) $3.50 

DB51 226-1 Cable Cover for DB25P or 0B25S $1.75 

PRINTED CIRCUIT EDGE-CARD 

156 Spacing -Tin -Ooubto Read-Out - Blluracted Contacts - Fits 054 to .070 P.C. Cards 


15/30 SE 
18/36 SE 
22/44 SE 
22/44 WW 
50/100 WW 
(.125 Spacing) 


PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Wire Wrap) 
PINS (Wire Wrap) 


51. 95 
$2.49 

52.95 
$3.95 

R681-1 $6.95 


4-Digit Clock Kit 



* Bright .357” ht. red display 

* Sequential flashing colon 

* 12 or 24 hour operation 

* Extruded aluminum case (black) 

* Pressure switches for hours, minutes & hold functions 

* includes all components, case and wall transformer 

* Size: 3V« x 1V< x 1 Vt 


JE730 


$14.95 



Jumbo 6-Digit Clock Kit 

* Four ,630 M ht. and two .300”ht. 
common anode displays 

* Uses MM5314 clock chip 

* Switches for hours, minutes and hold functions 

* Hours easily viewable to 30 feet 

* Simulated walnut case 

* 115 VAC operation 

* 12 or 24 hour operation 

* Includes all components, case and wall transformer 

* Size: 6% x 3W x 1% 

JE747 $29.95 



• Bright .300 ht. comm, cath- 
ode display 

• Uses MM5314 clock chip 

• Switches for hours, minutes 
and hold modes 

• Hrs. easily viewable to 20 ft. 

• Simulated walnut case 

•115 VAC operation 

• 12 or 24 hr. operation 

• Incl. all components, case & 
wall transformer 

•Size: 6V x 3-1/8" x 134" 


JE701 

6-Digit Clock Kit $19.95 


REMOTE CONTROL 
TRANSMITTER te RECEIVER 



V: 


Digital Stopwatch Kit 

* Use Intersil 7206 Chip 

* Plated thru double-sided P.C. Board 

* LED display (red) 

* Times to 59 min. 59.59 sec. with auto reset 

* Quartz crystal controlled 

* Three stopwatches In one: single event, Split 
(cummulative)& taylor (sequential timing) 
Uses 3 penlite batteries 

* Size: 4.5” x 2.15" x .90" 


JE900 $39.95 


MICROPROCESSOR COMPONENTS 


808 QA 
8212 
8214 
8216 
8224 
8226 
8228 
8238 
8261 
8253 
8255 
8257 
8259 


-8080A/I080A SUPPORT DEV1CES- 

CPU 

8-Bit Input/Output 
Priority Interrupt Control 
Bi-Oirecbonai Bos Driver 
Clock Generator/Driver 
Bus Driver 

System Controller/Bus Driver 

System Controller 

Prog. Comm 1/0 (USART) 

Prog. Interval Timer 
Prog. Periph. 1/0 (PPI) 

Prog. 0MA Control 
Prog. Interrupt Control 


S 7.95 
3.25 

5.95 
3.49 

3.95 
3.49 
4 95 

5.95 

7.95 

14.95 

9.95 

19.95 

19.95 


-MICROPROCESSOR MANUALS - 


M-Z80 User Manual 
M-COP1802 User Manual 
M-2650 User Manual 



-5800/6800 SUPPORT DEVICES 


MC6800 

MPU 

$14.95 

MC6802CP 

MPU with Clock and Ram 

24.95 

MC6810API 

128X8 Static Ram 

5.95 

MC6821 

Periph inter. Adapt (MC6820) 

749 

MC6828 

Priority Interrupt Controller 

12.95 

MC6830L8 

1024X8 Bit ROM (MC68A30-8) 

14.95 

MC6850 

Asynchronous Comm. Adapter 

7.95 

VC6852 

Synchronous Serial Data Adapt 

9.95 

MC6860 

0-600 bps Digital MODEM 

12.95 

MC6862 

2400 bps Modulator 

14.95 

MC6880A 

Quad 3-State Bus. Trans. (MC6T26) 

DPR0CESS0R CHIPS MISCELLANE0L 

2.25 

Z80(780C) 

CPU 

$14.95 

Z80A( 780-1) 

CPU 

16.95 

CDP1802 

CPU 

19.95 

2650 

MPU 

19.95 

6502 

CPU 

11 95 

8035 

8-Bit MPU w/clock. RAM. 1/0 lines 

19.95 

P8085 

CPU 

1995 

TMS950OH. 

16-Bit MPU w/hardware, multiply 
& divide 

49 95 




MM500H 

Dual 25 Bit Dynamic 

$.50 

MM503H 

Dual 50 Bit Dynamic 

.50 

MM504H 

Dual 16 Bit Static 

.50 

MM506H 

Dual 100 Bit Static 

.50 

MM510H 

Dual 64 Bit Accumulator 

.50 

MM5016H 

500/512 Bit Dynamic 

.89 

2504T 

1024 Dynamic 

3.95 

2518 

Hex 32 Bit Static 

4.95 

2522 

Dual 132 Bit Static 

2.95 

2524 

512 Static 

.99 

2525 

1024 Dynamic 

2.95 

2527 

Dual 256 Bit Static 

2.95 

2528 

Dual 250 Static 

4.00 

2529 

Dual 240 Bit Static 

400 

2532 

Quad 80 Bit Static 

2.95 

3341 

Fito 

6.95 

74LS670 

4X4 Register File (TriState) 

2.49 




A-Y-5-1013 

30K BAUD 

5.95 


2513(2140) 

ROMS 

Character Generator(upper case) 

$9.95 

2513(3021) 

Character Generator(k>wer case) 

995 

2518 

Character Generator 

10.95 

MM5230N 

2048-Bit Read Only Memory 

1.95 

1101 

256X1 

Static 

SI .49 

1103 

1024X1 

Dynamic 

99 

2101(8101) 

256X4 

Static 

3.95 

2102 

1024X1 

Static 

1.75 

21102 

1024X1 

Static 

1.95 

2111(8111) 

256X4 

Static 

3.95 

2112 

256X4 

Static MOS 

4.95 

2114 

1024X4 

Static 450ns 

7.95 

2114L 

1024X4 

Static 450ns low power 

10.95 

2114-3 

1024X4 

Static 300ns 

10.95 

2114L-3 

1024X4 

Static 300ns low power 

11.95 

5101 

256X4 

Static 

7.95 

5280/2107 

4096X1 

Dynamic 

4.95 

7489 

16X4 

Static 

1.75 

74S200 

256X1 

Static Tristate 

4.95 

93421 

256X1 

Static 

2.95 

UPD414 

4K 

Dynamic 16 pin 

4.95 

(MK4027) 




UP0416 

16K 

Dynamic 16 pin 250ns 

9.95 

(MK4116) 




TMS4044- 

4K 

Static 

14.95 

45NL 




TMS4045 

1024X4 

Static 

14.96 

2117 

16,384X1 

Dynamic 350ns 

9.95 



(house marked) 


MM5262 

2KX1 

Dynamic 

4/1.00 





1702A 

2048 

FAM0S 

$5.95 

2716INTEL 

16K* 

EPROM 

59 95 

TMS2516 

16K* 

EPROM 

49 95 

(2716) 

•Requires single +5V power supply 


TMS2532 

4KX8 

EPROM 

89 95 

2708 

8K 

EPROM 

10.95 

2716 T.l 

16K" 

EPROM 

29.95 


inquires 3 voltages, - 5V, +5V, +12V 


5203 

2048 

FAM0S 

14.95 

6301-1(7611) 1024 

Tristate Bipolar 

349 

6330-1(7602) 256 

Open C Bipolar 

2.95 

82S23 

32X8 

Open Collector 

395 

82S115 

4096 

Bipolar 

19.95 

82S123 

32X8 

Tristate 

3.96 

74186 

512 

TTL Open Collector 

995 

■ 74188 

256 

TTL Open Collector 

395 

74S287 

1024 

Static 

2.95 


JE600 HEXADECIMAL 
ENCODER KIT 

FEATURES: 

• Full 8 bit latched output tor micro- 
processor use 

• 3 User Deline keys with one being bi- 
stable operation 

• Debounce circuit provided for all 19 
keys 

• LED readout to verity entries 

• Easy interfacing witn standard 16 pin 
1C connector 

• Only +5VDC required to' ooerations 

FULL 8 BIT LATCHED OUTPUT-19 KEYBOARD 

The JE60O Encoder Keyboard provides two separate hexadecimal 
dlgils produced rrom sequential key entries to allow direct prog- 
ramming for B bit microprocessor or 8 bit memory circuits Three 
(3) additional keys are provided for user operations with one having 
a bistable output available The outputs are latcheo and monitored 
with LED readouts Also induded >s a key entry strobe 

JE600 $59.95 

Hexadecimal Keypad only $14.95 



DIGITAL 

THERMOMETER KIT 



■Range: -40°F to 199°F / -40*C to 100°C 
•Accuracy: ±1° nominal 
•Set for Fahrenheit or Celsius reading 
•Sim. walnut case - AC wall adapter incl. 
• Size: 3-1/4"H x 6-5/8” W x 1 -3/fF’D 

JE300 $39.95 


62-Key ASCII Encoder Keyboard Kit 



The JE610 62-Key ASCII Encoder Keyboard 
Kit can be interfaced into most any com- 
puter system. The JE610 Kit comes com- 
plete with an industrial grade keyboard 
switch assembly (62 keys), IC's, sockets, 
connector, electronic components and a 
double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA 
and —12V @ 10mA for operation. 


FEATURES: 

*60 Keys generate the full 128 char- 
acters, upper and lower case ASCII 
set 

• Fully buffered 

• 2 user-define keys provided for 
custom applications 

•Caps lock for upper case only 
alpha characters 

•Utilizes a 2376 (40 pin) encoder 
read only memory chip 

•Outputs directly compatible with 
TTL/DTL or MOS logic arrays 

•Easy interfacing with a 16-pin dip 
or 18-pin edge connector 

JE610 $79.95 

62-Key Keyboard only. .$34.95 


JE200 


REGULATED POWER SUPPLY O 

JE205 ADAPTER BOARD 

- Adapts to JE200 - 
±5V, ±9V and ±12V 


5V-1 AMP 
POWER SUPPLY 



JE200 $14.95 


♦Uses LM309K 
♦Heat sink provided 
♦PC Board construction 
♦Provides a solid 1 amp 
@ 5 volts 

♦Can supply up to ±5V, 
+ 9V and ±12V with 
JE205 Adapter 
*1 n eludes components, 
hardware & instructions 
♦Size: 3%"x5"x2"H 



•DC/DC converter w/ 
+5V input 
•Toriodal hi-speed 
switching XMFR 
•Short circ. protection 
•PC Brd. construction 
•Piggy-back to JE200 
board 

•Size: 3J4"x2"x9/16"h 

JE205 $12.95 


$10.00 Min. Order — U.S. Funds Only Spec Sheets - 25 i 

Calif. Residents Add 6% Sales Tax 1980 Catalog Available -Send 414 stamp 

Postage— Add 5% plus $1 Insurance (if desired) 

PHONE 
ORDERS 
WELCOME 
(415) 592-8097 



ameco 


ELECTRONICS 


MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS. CA 94070 
ADVERTISED PRICES GOOD THRU NOVEMBER 


The Incredible 
Pennywhistle 103” 


$139.95 


Kit Only 



The Pennywhistle 103 is capable of recording data to and from audio tape without 
critical speed requirements for the recorder and it is able to communicate directly with 
another modem and terminal for telephone "hamming” and communications. In 
addibon. it Is free of critical adjustments and Is built with non-precision, readily available 
parts. 

Oata Transmission Method Frequency-Shift Keying, full-duplex (half-duplex 

selectable) 

Maximum Data Rate 300 Baud. 

Oata Format Asynchronous Serial (return to mark level required 

between each character). 

Receive Channel Frequencies . . .2025 Hz for space: 2225 Hz tor mark. 

Transmit Channel Frequencies . .Switch selectable Low (normal) - 1070 space, 
1270 mark: High - 025 space. 2225 mark. 

Receive Sensitivity -46 dbm accousricalfy coupled 

Transmit Level -15 dbm nominal Adjustable from -6 dbm 

to -20 dbm 

Receive Frequency Tolerance . . .Frequency reference automatically ad|usts to 
allow for operation between 1800 Hz and 2400 Hz. 

Digital Data Intarfaee EIA RS-232C or 20 mA current loop (receiver is 

optoisolated and non-polar). 

Power Requirimenls 120 VAC. single phase. 10 Watts 

Physical All components mount on a single 5' by 9" 

printed circuit board All components included 
Requires a VOM, Audio Oscillator, Frequency Counter and/or Oscilloscope lo align. 


TRS-80 

16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. Kit 
comes complete with: 

* 8 each UPD416-1 (16K Dynamic Rams) 250NS 

* Documentation for conversion 

TRS-16K $75.00 


COMPUTER CASSETTES 



♦ 6 EACH 15 MINUTE HIGH 
QUALITY C-15 CASSETTES 

• PLASTIC CASE INCLUDED 
12 CASSETTE CAPACITY 

* ADDITIONAL CASSETTES 
AVAILABLE #C-1 5-52.95 ea 

CAS-6 

$14.95 

(Case and 6 Cassettes) 


SUP ’R’ MOD II 

UHF Channel 33 TV Interface Unit Kit 

Wide Band B/W or Color System 

★ Converts TV to Video Display for 
home computers, CCTV camera, 
Apple II, works with Cromeco Daz- 
zler, SOL-20, IRS-80, Challenger, 
etc. 

MOD II is pretuned to Channel 33 
(UHF). 

* Includes coaxial cable and antenna 
transformer. 

$29.95 Kit 




ULTRA-VIOLET 
PRODUCTS. INC. 


EPROM Erasing Lamp 

•Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc. 

•Erases up to 4 chips within 20 minutes. 

•Maintains constant exposure distance of one inch 
•Special conductive foam liner eliminates static build-up 
•Built-in safety lock to prevent UV exposure 

• Compact - only 7-5/8" x 2-7/8" x 2" 

• Complete with holding tray for 4 chips 

UVS-11E $69.95 


IDEAL FOR TRS 80 CASSETTE CONTROLLER 


" Plug/Jack interface to any 
computer system requiring 
remote control of cassette 
functions" 

The CC100 controls cassette 
motor functions, monitors 
tape location with its internal 
speaker and requires no 
power. Eliminates the plugging 
and unplugging of cables dur- 
ing computer loading opera- 
tion from cassette. 



#CC- 

$29.50 



l- t Miniature 

Joystick 


• 2 each 100K pots (Linear Taper) 

• Printed Circuit Board Mount 

• Size: 1"x 1 -3/16" x 1-3/16" 


Micro-Miniature Joystick 


S4.957 


v* Reader Service— see page 227 
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We supply memory. 



We supply the 
S-IOO revival. 

Why S-100? Because S-100 machines are not consumer-oriented 
toys — but flexible, modular, professional-level systems that are easy 
to upgrade, modify, and adapt to specific applications. As a result, 
over the years the S-100 buss has proven to be the ideal choice for 
commercial, industrial, and scientific applications. It doesn’t obsolete 
itself, but simply adapts to innovation. 

We use the experience we’ve acquired in the past, along with 
the very best technology offered by the present, to build products for 
the future . . . products that meet, and often exceed, the demands of 
the new wave of professional S-100 users. Our expanded S-100 line is 
the right approach at the right time; we invite you to write for further 
information. 


All our Econoram* memory is fully static, zips along at 4 MHz with 
the Z-80 or 5 MHz with the 8085, supports a number of popular 
busses, is available from us through computer stores world-wide, in- 
cludes a 1 year limited warranty, and comes in three configurations 
to suit your needs. For lowest cost, choose an “unkit” with sockets 
and bypass caps pre-soldered in place for an easy, one-evening 
assembly. When you just can’t wait to get going, order our 
assembled and tested version. For critical systems, specify boards 
qualified under our Certified System Component (CSC) high-reliability 
program. These boards are extensively tested, burned in for 200 
hours, and are immediately replaced in event of failure within 1 year 
of invoice date. Refer to chart below for pricing. 


Name 

Buss & Notes 

Unkit 

Assm 

CSC 

8K Econoram IIA 

S-100 

$149 

$179 

$239 

16K Econoram IV 

S-100 

$269 

$329 

$429 

16K Econoram VIIA-16 

S-100 

$279 

$339 

$439 

24K Econoram VIIA-24 

S-100 

$398 

$485 

$605 

16K Econoram IX 

Dig Grp 

$319 

$379 

n/a 

32K Econoram IX 

Dig Grp 

$559 

$639 

n/a 

32K Econoram X 

S-100 

$529 

$649 

$789 

32K Econoram XI 

SBC/BLC 

n/a 

n/a 

$1050 

16K Econoram XII 

S-100 (1) 

$329 

$419 

$519 

24K Econoram XII 

S-100 (1) 

$429 

$539 

$649 

32K Econoram XIII 

S-100 (2) 

$559 

$699 

$849 

16K Econoram XIV 

S-100 (3) 

$289 

$349 

$448 

16K Econoram XV-16 

H8 (4) 

$329 

$395 

n/a 

32K Econoram XV-32 

H8 (4) 

$599 

$729 

n/a 

16K Memory Expansion 

(5) 

$87.20 

n/a 

n/a 


16K x 16 or 32K x 8 Econoram XVI — coming soon! 

Notes 

(1) Bank select board — 2 independent banks addressable on 8K boundaries. 

(2) Bank select board — 2 independent banks addressable on 16K boundaries. 

(3) Extended addressing (24 address lines). Single block addressable on 4K boundaries. 

(4) Bank select option for implementing memory systems greater than 64K. 

(5) Chip set expands memory in Radio Shack-80, Apple, and Exidy Sorcerer machines. 

* Econoram is a trademark of Godbout Electronics. 

( Coming soon : 4 MHz Z-80 CPU board, 5 MHz 8085 
CPU board, and the Spectrum Color Graphics Board. 


NEW! 

The Godbout Box ! 

By the time you read this, we will be shipping our industrial-grade enclosure. 
It’s perfectly suited to creating a powerful system based on our line of S-100 
boards (or anyone else’s, if you’re so inclined). It’s rack mount or desk mount 
(with sliders for pulling it out of the rack if desired), neat-looking, heavy duty, and 
comes with the back panel pre-punched to accept a variety of connectors. Oh 
yes, and let’s not forget the power supply for powering all your boards; it comes 
.with the box, too. See your computer store for details, or write us direct. 


E s into any S-100 motherboard (although ours don’t need it) to reduce ring- 
ise, crosstalk, and other buss-related problems. Here is an upgrade that is 
and effective. 


Terminator < 

$34.50 kit 


HIGH-PERFORMANCE 
IS-IOO MOTHERBOARDS 

19 slot: $174 unkit*, $214 assm 
12 slot: $129 unkit*, $169 assm 
6 slot: $ 89 unkit*, $129 assm 

•Edge connectors and termination resistors are pre-soldered in place for assembly. 

These 3rd generation motherboards, designed to work with the latest 5 and 10 
MHz CPUs coming on line, exceed the latest S-100 specs and offer superior per- 
formance. Includes true active termination (with half of the termination load at 
each end of every buss line), grounded Faraday shield between all buss signal 
lines to minimize crosstalk, and edge connectors included for all slots. All sizes 
fit Godbout, Vector, TEI, IMSAI, and similar enclosures. 

These high quality motherboards are a welcome addition to any system — or 
the start of a great one. 


TERMS: Cal res add tax. Allow 5% for 
shipping, excess refunded. VISA®/ 
Mastercharge® call our 24 hour order 
desk at (415) 562-0636. COD OK with 
street address for UPS. Prices good 
through cover month of magazine. 


NEW! 

3P + S “Interfacer II” 
S-IOO I/O board 

$189 unkit, $249 assm, $324 CSC 

Incorporates 1 channel of serial I/O (with all the features of a port from the 2S 
“Interfacer”), along with 3 full duplex parallel ports. The parallel section uses 
LSTTL octal latches for latched input and output data with 24 mA drive current, 
attention/ enable/ and strobe bits for each parallel port (with selectable polarity), 
interrupts for each input port, and separate 25 pin connectors with power for 
each channel along with a status port for interrupt mask and port status. All in 
all, this is an incredibly versatile and flexible board. 

NEW! 

Memory Management 

S-IOO board 

$59 kit, $85 assm, $100 CSC 

Now you can add bank select and extended addressing to older S-100 
machines like the Altair, IMSAI, Sol, Polymorphic, etc. Either use this board with 
our new extended addressing boards, or retrofit our high density Econorams (the 
ones with phantom or extra qualifier lines) for use with the Memory Management | 
^ Board to get up to V* a megabyte of memory space for your computer. 

“Interfacer” 1 

S-IOO I/O board 

$189 unkit, $249 assm, $324 CSC 

Dual serial port with 2 full duplex parallel ports for RS-232 handshake; 

EIA232C line drivers and receivers (1488, 1489) along with current loop (20 mA) 
and TTL signals on both ports. On-board crystal controlled timebase with in- 
dependently selectable Baud rate generators for each port (up to 19.2 KBaud). 
Hardware UARTs don’t tie up the CPU. And, there’s much more... this is a no- 
excuses serial board that does things the others only dream about. 


2708 S-IOO EROM 

board $85 unkH 

4 independently addressable 4K blocks, with dipswitch selectable jump start 
built right into the board. Includes all support chips and manual, but does not in- 
cluded EROMs. 


Com pu Pro 

Bldg. 725, Oakland Airport, CA 94614 


from 



FREE CATALOG: Send us your name and 
address... we’ll take care of the rest. In 
return, you’ll get pages and pages of 
technical information, pricing, specials, 
kits, and lots more. Include 41$ in 
stamps for 1st class delivery. 
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OPEN ACCOUNTS INVITED - California Residents add 6% Sales Tax. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
24 Hour Phone Service — We accept American Express / Visa / BankAmericard / Master Charge 


SPECIAL DISCOUNTS 

Total Order 

Deduct 

$35499 

10% 

$1004300 

15% 

$30141000 

20% 
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16K EPROM CARD-S 100 BUSS 8 K LOW POWER RAM KIT-S 100 BUSS 



OUR 

BEST 

SELLING 

KIT! 


USES 2708 s! 

Thousands of personal and business systems around 
the world use this board with complete satisfaction. 
Puts 16K of software on line at ALL TIMES! Kit features 
a top quality soldermasked and silk-screened PC board 
and first run parts and sockets. All parts (except 2708’s) 
are included. Any number of EPROM locations may be 
disabled to avoid any memory conflicts. Fully buffered 
and has WAIT STATE capabilities. 


OUR 450NS 2708S 
ARE $8.95 EA. WITH 
PURCHASE OF KIT 


ASSEMBLED 
AND FULLY TESTED 
ADD $25 


SALE 
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(450 NS RAMS!) 


Jt 


Thousands of computer systems rely on this rugged, work 
horse, RAM board. Designed for error-free, NO HASSLE, 
systems use. 

KIT FEATURES: 

1. Doubled sided PC Board with solder 
mask and silk screen layout.Gold 
plated contact fingers. 

2. All sockets included. 

3. Fully buffered on all address and data 
lines. 

4. Phantom is jumper selectable to pin 
67. 

FOUR 7805 regulators are provided 
on card. 


Blank PC Board w/Documentation 

$29.95 

Low Profile Socket Set. .13.50 
Support IC’s (TTL & Regulators) 

$9.75 

Bypass CAP’S (Disc & Tantalums) 

$4.50 

ASSEMBLED AND FULLY 
BURNED IN ADD $30 , 
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16K STATIC RAM KIT-S 100 BUSS 

PRICE CUT! 





FULLY 
STATIC, AT 
DYNAMIC PRICES 


WHY THE 2114 RAM CHIP? 

We feel the 21 14 will be the next industry standard 
RAM chip (like the 2102 was) This means price, 
availability, and quality will all be good! Next, the 
2114 is FULLY STATIC! We feel this is theONLY 
way to go on the S-100 Buss! We've all heard the 
HORROR stories about some Dynamic Ram 
Boards having trouble with DMA ahd FLOPPY 
DISC DRIVES. Who needs these kinds of 
problems? And finally, even among other 4K 
Static RAM's the 21 14 stands out! Not all 4K static 
Rams are created equal' Some of the other 4K's 
have clocked chip enable lines and various timing 
windows just as critical as Dynamic RAM's Some 
of our competitor's 16K boards use these "tricky" 
devices But not us! The 21 14 is the ONLY logical 
choice for a trouble-free, straightforward design 


KIT FEATURES 

1 Addressable as four separate 4K Blocks. 

2 ON BOARD BANK SELECT circuitry. 
(Cromemco Standard!). Allows up to 512K on 
line! 

3. Uses 2114 (450NS) 4K Static Rams. 

4 ON BOARD SELECTABLE WAIT STATES 

5. Double sided PC Board, with solder mask and 
silk screened layout Gold plated contact fingers. 

6. All address and data lines fully buffered 
7 Kit includes ALL parts and sockets. 

8. PHANTOM is jumpered to PIN 67 
9 LOW POWER: under 2 amps TYPICAL from the 
t6 Volt Buss. 

10. Blank PC Board can be populated as any 
multiple of 4K. 


BLANK PC BOARD W/DATA-$33 

LOW PROFILE SOCKET SET— $12 ASSEMBLED & TESTED— ADD $30 

SUPPORT IC’S & CAPS — $19.95 


16K STATIC RAM SS-50 BUSS 

PRICE CUT! 


*275 


KIT 



FULLY STATIC 
AT DYNAMIC PRICES 


KIT FEATURES: i. Addressable on 16K Boundaries 

2. Uses 2114 Static Ram 

3. Runs at Full Speed 

4. Double sided PC Board. Solder 
mask and silk screened layout. 
Gold fingers. 

5. All Parts and Sockets included 

6 . Low Power: Under 2 Amps 
Typical 

BLANK PC BOARD — $33 COMPLETE SOCKET SET— $12 

SUPPORT IC’S AND CAPS-$19.95 . 


FOR SWTPC 
6800 BUSS! 


ASSEMBLED AND 
TESTED - $30 


S-100 Z80 CPU CARD 

ASSEMBLED AND TESTED! READY TO USE! Over 3 years of 
design efforts were required to produce aTRUE S-100 Z80 CPU 
at a genuinely bargain price! 4 MHZ! $159 95 

★ 2 or 4 MHZ Operation. 

★ Generates MWRITE, so no front panel required. 

★ Jump on reset capability 

★ 8080 Signals emulated for S-100 compatability. 

★ Top Quality PCB, Silk Screened. Solder Masked, Gold Plated Contact 
Fingers. 


Perfect For 
OEM’s 


LOW POWER - 250NS 

2114 RAM SALE! 

4K STATIC RAM’S. MAJOR BRAND, NEW PARTS. 

These are the most sought after 2114’s, LOW POWER and 
250NS FAST. $750 ea or g For *55 

SPECIAL SALE: (We reserve the right to limit quantities.) 


**••• 

••••f 

»•••• 

»•••• 

»•••• 

*•••• 

••Ml 

•Mil 

'••M| 

••Ml 

>*•••• 

•»M| 

••••I 

••M*i 

'••M| 

•••M 

•*M|| 

•••M 

■••••€ 

■••Mi 

'••M| 

••Mffl 

'■•••I 

•••••I 

•••••I 

•••mi 

■•••M 

>’•••« 

•••mi 

■••••« 

■*•••• 

-•••1 

-••i 

••Mil 

••••M 

"•Ml 

'••Ml 

I 

•••••I 

•••m| 

••Ml 

•••••i 

'••••I 

••m| 

•••••i 

-•••i 

«•••• 

«•••! 

••M| 

••••i 

•••••I 

•M«| 


PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! 

FACTORY CLOSE OUT - SPECIAL PURCHASE! 

#16KRA 

16K S-100 Dynamic Ram Board - $149. 95 ;•••• 

ORIGINALLY PRICED AT $429 each! 

We purchased the remaining inventory of PT’s popular 
16K Ram Board when they recently closed their plant. 

Don’t miss the boat! These are brand new, fully tested, 
ASSEMBLED and ready to go. All are sold with our 
standard 90 day limited warranty!! 

72 Page Full Manual, Included Free! 


NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 


•••A 


Digital Research: Computers 

^ (OF TEXAS) r 

P.O. Box 401565 • GARLAND, TEXAS 75040 • (214) 494-1505 




• • • ••••••••••••••••••••••• 

'• *•••••••••••••••••••••• 


TERMS: Add 50C postage, we pay balance Orders under $1 5 add 75C handling 
No C O D. We accept Visa. MasterCharge. and American Express cards. Tex 
Res. add 5% Tax Foreign orders (except Canada add 20% P & H. 90 Day Money 
Back Guarantee on all items j 
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Cromemco systems go to 

HARD DISK!!! 



Full 1 1 -megabyte Hard Disk System 

• Fast Z80A 4 MHz processor 

• 1 1 -megabyte Hard Disk Drive 

• Two Floppy Disk Drives 

• 64K RAM Memory 

• RS232 Special Interface 

• Printer Interface 

• Extensive software available 


List $9995 


MiniMicroMart price: 


$8489 



Cromemco Model 3703 Line 
Printer 180 cps, 132 cols. 18" platen, 
bi-directional printing, List $2995 

our price $2545 

3101 CRT Terminal - 80 char/line 
24 lines, upper/lowercase. List $1995 

OUR PRICE $1695 

The HDD - 

11/22 megabyte Hard Disk System, 
for use with existing systems. DMA 
controller, transfer rate of 5.6 mega- 
bytes per second. 

HDD-11 , List $6995 $ 5,939 

HDD-22, List $11995 10,189 


Cromemco System 2 

with 64K of RAM, 2 minifloppy 
Disk Drives, RS232 interface 
and printer interface board. List 
$3990 0NLY $3390 

Cromemco Disk Software 

BASIC, Fortran, Assembler, Cobol, 
Word Processing System, Data Base 
Management — all complete with the 
new CDOS disk operating system. 
List $95 each. 

MiniMicroMart price: $85 ea. 

Multiple User Basic, 

List $800 OUR PRICE $680 


Cromemco 


System 3 

Features 4 MHz CPU, 32K of 
RAM, dual PerSci floppy disk 
drive (and provision for installing 
two additional drives), RS232C 
Interface, Printer Interface. All 
Cromemco systems are assem- 
bled and tested, ready to use. 


List $5990 

OUR CASH PRICE 


$4990 


With 64K of RAM 

List $6585 ONLY $5485 


SHIPPING, HANDLING & INSURANCE: Add $2.50 for software packages. Systems, terminals, and printers are shipped freight collect. 

Above advertised prices reflect a 2% cash discount (prepaid prior to shipment). Add 2% to these prices for credit cards, C.O.D., etc. Prices are 
subject to change and offers subject to withdrawal without notice. 

- WRITE FOR FREE CATALOG - 


MiniMicroMart, Inc. 

1 61 8 James Street, Syracuse NY 1 3203 (31 5) 422-4467 TWX 71 0 541 -0431 


v* Reader Service— see page 227 
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encyclopedia of 
rafcRocompatlnc 


4,600 




That's the size of the world's most comprehensive guide to microcomputing. Over 2 
years of Kilobaud Microcomputing ... a virtual expanding encyclopedia of com- 
puting. 

Back issues of Kilobaud Microcomputing are a gold mine of interesting articles. 
There's little to go stale in microcomputing . . . software, applications, great 
editorials. Start your encyclopedia today by sending for our FREE KB Microcom- 
puting Back Issues Catalog. You'll see every issue available with descriptions of each 
issue. Pick your favorites or get them all. 


EH YES! Rush me Microcomputing’s FREE Back Issues Catalog! 

Name 

Address 

City State Zip 



kilobaud 

MICROCOMPUTING “ 

Peterborough NH 03458 D 
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PROBLEMS? 

Are you having trouble with advertisers or products? If such 
is the case, please write to the firm, giving complete details, 
and send a copy of your letter to Wayne Green, Kilobaud 
Microcomputing, Peterborough, New Hampshire 03458. Be 
polite -no matter how badly you’re shafted. 


We’re looking for names and addresses of all the 
TRS-SO newsletters out there. If you produce or 
are affiliated with such a newsletter, please drop a 
line to: 

Bob LaPoInte, Circulation Manager 
MICROCOMPUTING 
Peterborough NH 03458 

Thanks. 


MOVING? 

Let us know 8 weeks in advance so that you won't 
miss a single issue of Kilobaud Microcomputing. 
Attach old label where indicated and print new address 
space provided. Also include your mailing label 


whenever you write concerning 
helps us serve you promptly. 


□ Address change only 

□ Extend subscription 

□ Enter new subscription 

□ 1 year $18.00 


If you have no label handy , print OLD address here. 


-j 

cq Name. 




Address . 


t City. 


your subscription. It 


□ Payment enclosed 

(1 extra BONUS issue) 

□ Bill me later 


Name . 


Address. 
City 


-Call. 


.State. 


Zip. 


print NEW address here: 


Call. 


.State- 


Zip. 


Kilobaud Microcomputing P.O. Box 997 • Farmingdale NY 11737 


is HARD COPY STORAGE a problem? 

KILOBAUD MICROCOMPUTING, as 

thick as it is, is more like a floppy 
when it comes to standing on the 
bookshelf. Try the KILOBAUD 
MICROCOMPUTING Library Shelf 
Boxes . . . sturdy corrugated white 
dirt-resistant cardboard boxes 
which will keep them from flopping 
around. We have self-sticking labels 
for the boxes, too, not only for 
KILOBAUD MICROCOMPUTING, but 
also for 73 Magazine . . . and for 
CQ, QST, Ham Radio, Personal Com- 
puting, Radio Electronics, Interface Age, and Byte. Ask for 
whatever stickers you want with your box order. They hold 
a full year of KILOBAUD MICROCOMPUTING . . or 73 
Magazine. Your magazine library is your prime reference; 
keep it handy and keep it neat with these strong library 
shelf boxes. One box (BX-1000) is $2.00, 2-7 boxes 
(BX-1001) are $1.50 each, and eight or more boxes 
(BX- 1 002) are $ 1 .25 each. Be sure to specify which labels 
we should send. Have your credit card handy and call our 
toll-free order number 800-258-5473, or use the order 
card in the back of the magazine and mail to: 

kilobaud 

MICROCOMPUTING 

Peterborough nh 03458 



1978 liW BINDERS 


Keep your KILOBAUDS from being lost or damaged in these 
handsomely-appointed binders with rich blue covers and gold 
lettering. Each binder holds 12 issues, making an EXCELLENT 
REFERENCE HANDBOOK. Several binders form a quality library 
you can be proud ol. 

Order yours today . . . 

only $6.50 each (BN1011) ... 2 for $12.00 (BN1012) 

Use the order card in the back of this magazine or itemize your 
order on a separate piece of paper and mail to: 

KILOBAUD BINDERS • PETERBOROUGH NH 03458 
Be sure to include check or detailed credit card information. 
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• HOBBY COMPUTERS ARE HERE!-BK7322-lf you want to 
come up to speed on how computers work . . . hardware and soft- 
ware . . . this is an excellent book. It starts with the fundamentals 
and explains the circuits, the basics of programming, along with a 
couple of TVT construction projects, ASCII-Baudot, etc. This book 
has the highest recommendations as a teaching aid for 
newcomers. $4.95.* 

• THE NEW HOBBY COMPUTERS— BK7340— This book takes it 
from where Hobby Computers Are Here! leaves off, with chapters 
on Large Scale Integration, how to choose a microprocessor chip, 
an introduction to programming, low cost I/O for a computer, com- 
puter arithmetic, checking memory boards, a Baudot monitor/edi- 
tor system, an audible logic probe for finding those tough prob- 
lems, a ham’s computer, a computer QSO machine . . . and much, 
much more! $4.95* 

• INTRODUCTION TO MICROPROCESSORS-BK1032-by 

Charles Rockwell of MICROLOG, is an ideal reference for the indi- 
vidual desiring to understand the hardware aspects of micropro- 
cessor systems. Describes the hardware details of computer de- 
vices in terms the beginner can understand, instead of treating the 
micro chip as a “black box.” Specific systems are not described 
and programming is only briefly discussed. $17.50 U.S. and 
Canada; $20 elsewhere.* 


• BASIC NEW 2ND EDITION— BK1081 —by Bob Albrecht. Self-teaching guide to the computer language you will need to know 
for use with your microcomputer. This is one of the easiest ways to learn computer programming. $5.95.* 

• SCIENTIFIC RESEARCH INSTRUMENT’S BASIC SOFTWARE LIBRARY is a complete do-it-yourself kit, written in every- 
body’s BASIC, immediately executable in ANY computer with 8K; no other peripherals needed. Volume I contains business and 
recreational programs and is 300 pages. Volume II is 260 pages and contains math, engineering, statistics and plotting pro- 
grams. Volume III contains money managing, advanced business programs such as billing, A/R, inventory, payroll, etc. Volume 
IV contains general purpose programs such as loans, rates, retirement, plus games: Poker, Enterprise (take charge while Capt. 
Kirk is away), Football and more! Volume V is filled with experimenters’ programs, including games, pictures and misc. prob- 
lems such as “logic.” Volume I— LB1002 — & Volume ll-LB1003-$24.95* each, Volume III — LB1004 — $39.95*, Volume IV- 
LB1005 — & Volume V-LB1006— $9.95* each. 

• MICROPROCESSOR INTERFACING TECHNIQUES— BK1037— by Austin Lesea & Rodnay Zaks will teach you how to inter- 
connect a complete system and interface it to all the usual peripherals. It covers hardware and software skills and techniques, 
including the use and design of model buses such as the IEEE 488 or S100. $13.95.* 


• TTL COOKBOOK— BK1063— by Donald Lancaster. Explains 
what TTL is, how it works, and how to use it. Discusses practical 
applications, such as a digital counter and display system, events 
counter, electronic stopwatch, digital voltmeter and a digital tach- 
ometer. $8.95. 

• CMOS COOKBOOK— BK1011— by Don Lancaster. Details the 
application of CMOS, the low power logic family suitable for most 
applications presently dominated by TTL. Required reading for 
every serious digital experimenter! $9.95.* 

• TVT COOKBOOK— BK1064— by Don Lancaster. Describes the 
use of a standard television receiver as a microprocessor CRT ter- 
minal. Explains and describes character generation, cursor con- 
trol and interface information in typical, easy-to-understand Lan- 
caster style. $9.95.* 

• THE “COMPULATOR” BOOK-BUILDING SUPER 
CALCULATORS & MINICOMPUTER HARDWARE WITH 
CALCULATOR CHIPS— BK1012— by R.P. Haviland, provides 
ideas, design info and/or printed circuit boards for calculator chip 
projects such as tape control of calculator electronic lock, dial-a- 
telephone, etc. $7.95.* 


• BASIC COMPUTER GAMES— BK1074— Okay, so once you get your computer and are running in BASIC, then what? Then you 
need some programs in BASIC, that’s what. This book has 101 games for you from very simple to real buggers. You get the 
games, a description of the games, the listing to put in your computer and a sample run to show you how they work. Fun. Any 
one game will be worth more than the price of the book for the fun you and your family will have with it. $7.50.* 

• WHAT TO DO AFTER YOU HIT RETURN— BK1071 — PCC’s first book of computer games ... 48 different computer games 
you can play in BASIC . . . programs, descriptions, many illustrations. Lunar Landing, Hammurabi, King, Civel 2, Qubic 5, Tax- 
man, Star Trek, Crash, Market, etc. $10.95.* 

• MICROCOMPUTING CODING SHEETS Microcomputing’s dozen or so programmers wouldn’t try to work without these 
handy scratch pads, which help prevent the little errors that can cost hours and hours of programming time. Available for pro- 
gramming is Assembly/Machine Language (PD1001), which has columns for address, instruction (3 bytes), source code (label, 
op code, operand) and comments; and for BASIC (PD1002) which is 72 columns wide. 50 sheets to a pad. $2.39.* 


*Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 

Kilobaud Microcomputing Book Department • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

All orders, add $1.00 handling. 


FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• PROGRAMMING IN PASCAL— BK1 140-by Peter Grogono. The 
computer programming language PASCAL was the first language 
to embody in a coherent way the concepts of structured program- 
ming, which has been defined by Edsger Dijkstra and C.A.R. 

Hoare. As such, it is a landmark in the development of program- 
ming languages. PASCAL was developed by Niklaus Wirth in 
Zurich; it is derived from the language ALGOL 60 but is more 
powerful and easier to use. PASCAL is now widely accepted as a 
useful language that can be efficiently implemented, and as an ex- 
cellent teaching tool. It does not assume knowledge of any other 
programming language; It is therefore suitable for an introductory 
course. $9.95.* 

• MICROPROCESSOR LEXICON -ACRONYMS AND DEFINI- 
TIONS - BK1 137 - compiled by the staff of SYBEX, is a convenient 
reference in pocket-size format. Sections include acronyms and 
definitions, part numbers and their definitions, S-100 signals; 

RS232 signals, IEEE 499 signals, microcomputers and micropro- 
cessors, JETDS summary (military) and a code conversion table. 

$2.95.* 

• INSTANT BASIC — BK1 131 — by Jerald R. Brown. For the per- 
sonal computer enthusiast or the user of DEC’S BASIC PLUS lan- 
guage, here is a new book to teach you BASIC. It teaches BASIC to 
beginners using interesting programming ideas and applications 
that will be easily understood by the home computer programmer. 

BASIC PLUS users know that the two languages are very similar, 
so this book can be used by them as well. This is an “active par- 
ticipation” workbook, designed to be used with your home com- 
puter so you can learn by doing! Ideas are slowly introduced in a 
nonmathematical context so the beginner can quickly learn good 
programming techniques. $6.00.* 

• MY COMPUTER LIKES ME . . . WHEN I SPEAK BASIC— BK1039— An introduction to BASIC . . . simple enough for kids. If you 
want to teach BASIC to anyone quickly, this is the way to go. $2.00.* 

• COMPUTER PROGRAMMING HANDBOOK— BK1014— by Peter Stark. A complete guide to computer programming and data 
processing. Includes many worked-out examples and history of computers. $9.95.* 

• MICROCOMPUTER DICTIONARY— BK1034— This microcomputer dictionary fills the need to become quickly acquainted 
with the terminology and nomenclature of the revolution in computers. There is also a comprehensive electronics/computer 
abbreviations and acronyms section. $15.95.* 

• YOUR HOME COMPUTER— BK1 172— by James White, is an in- 
troduction to the world of personal microcomputing. This book 
tells you everything you want to know about home computing and 
gives the computer novice a painless introduction to microcom- 
puter technology and terminology, beginning with what com- 
puters are and how they work. This basic book requires no prior 
knowledge or experience in electronics or computing. It provides 
information about home computer kits; guidelines for selecting 
and building your own microcomputer, how to use your home com- 
puter and what you can do with it; lists of computer stores, clubs, 
periodicals; and answers to many more of your questions about 
microcomputers and the jargon surrounding the personal comput- 
ing scene today. $6.00.* 

• HOW TO BUILD A MICROCOMPUTER-AND REALLY UNDER- 
STAND IT— BK7325— by Sam Creason. The electronics hobbyist 
who wants to build his own microcomputer system now has a prac- 
tical “How-To” guidebook. This book is a combination technical 
manual and programming guide that takes the hobbyist step-by- 
step through the design, construction, testing and debugging of a 
complete microcomputer system. Must reading for anvone desir- 
ing a true understanding of small computer systems. $9.95.* 

THE BASIC HANDBOOK— BK1 174— by David Lien. This book is 
unique. It is a virtual ENCYCLOPEDIA of BASIC. While not favoring 
one computer over another, it explains over 250 BASIC words, how 
to use them and alternate strategies. If a computer does not 
possess the capabilities of a needed or specified word, there are 
often ways to accomplish the same function by using another 
word or combination of words. That’s where the HANDBOOK 
comes in. It helps you get the most from your computer, be it a 
“bottom-of-the-line” micro or an oversized monster. $14.95.* 

• MICROCOMPUTER PRIMER— BK1035— by M. Waite and M. Pardee. Describes basic computer theory, explains numbering 
systems and introduces the reader to the world of programming. Describes the world of microcomputing in “real world” termi- 
nology. $7.95.* 

• THE STORY OF COMPUTERS— BK1056— by Donald D. Spencer, is to computer books what Dick and Jane is to novels . . . 
elementary, gives the non-computerist a fair idea of what the hobbyist is talking about when he speaks computer lingo. At- 
tempts to explain what computers are and can do to a spouse, child or any non-electronics-minded friend. $4.95.* 


*Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 

Kilobaud Microcomputing Book Department • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

All orders, add $1.00 handling. 

FOR CUSTOMER SERVICE CALL 603-924-7298 
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• PROGRAMMING THE 6502- BK1005- Rodnay Zaks has de- 
signed a self-contained text to learn programming, using the 
6502. It can be used by a person who has never programmed 
before, and should be of value to anyone using the 6502. The 
many exercises will allow you to test yourself and practice the 
concepts presented. $11.95* 

• 6502 APPLICATIONS BOOK-BK1006-Rodnay Zaks pre- 
sents practical-application techniques for the 6502 
microprocessor, assuming an elementary knowledge of micro- 
processor programming. You will build and design your own 
domestic-use systems and peripherals. Self-test exercises in- 
cluded. $12.95* 


• HOW TO SELL ANYTHING TO ANYBODY- BK7306— According to The Guiness Book of World Records , the author, Joe Girard, 
is “the world’s greatest salesman.’’ This book reveals how he made a fortune— and how you can, too. $2.25.* 

• PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM— BK1009— Learn how to unleash the power of a personal com- 
puter for your own benefit in this ready-to-use data-base management program. $9.95.* 

• SIXTY CHALLENGING PROBLEMS WITH BASIC SOLUTIONS (2nd Edition)- BK1073-by Donald Spencer, provides the serious 
student of BASIC programming with interesting problems and solutions. No knowledge of math above algebra required. Includes a 
number of game programs, as well as programs for financial interest, conversions and numeric manipulations. $6.95.* 



• HOW TO MAKE MONEY WITH COMPUTERS - BK1003- In 10 
information-packed chapters, Jerry Felsen describes more than 
30 computer-related, money-making, high profit, low capital in- 
vestment opportunities. $15.00.* 

• ADD ’N STAC— BX1003— If you’ve got programs lying around 
and want them organized in easy-to-locate fashion Add ’N Stac is 
the answer. Each unit stores eight cassettes. Each module locks 
together with the next and grows with your collection. Build 
yourself a software library with Add ’N Stac by ordering from the 
Book Nook. As your library grows you’ll need more of these 
handy units so order more than one today. Several colors are 
available and you can mount them to your wall, desk, table or 
keep them loose for taking with you. Colors and prices are: 
Smoke $3.00*; Black, Dark Blue, Orange, Brown, White, Red 
$2.50.* 


• 8080 SOFTWARE GOURMET GUIDE AND COOKBOOK- 

BK1102 — If you have been spending too much time developing 
simple routines for your 8080, try this new book by Scelbi Com- 
puting and Robert Findley. Describes sorting, searching, and 
many other routines for the 8080 user. $10.95.* 

• 6800 SOFTWARE GOURMET GUIDE AND COOKBOOK— 

BK1 075— Like its culinary cousin, The 8080 Gourmet Guide, this 
new book by Scelbi Computing and Robert Findley describes 
sorting, searching and other routines— this time for the 6800 
user. $10.95.* 

• LOW-COST, PERSONAL COMPUTER-BASED INVESTMENT 
DECISION SYSTEMS — BK1 101 —Use this guidebook by Man- 
Computer Systems, Inc.’s president, Jerry Felsen, to develop in- 
expensive personal computer systems that can help you make 
better investment decisions. $15.95.* 



‘Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 

Kilobaud Microcomputing Book Department • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

All orders, add $1.00 handling. 


FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• AN INTRODUCTION TO MICROCOM- 
PUTERS, VOL 0— BK1 130— The Begin- 
ner’s Book— Written for readers who know 
nothing about computers— for those who 
have an interest in how to use computers 
—and for everyone else who must live with 
computers and should know a little about 
them. The first in a series of 4 volumes, this 
book will explain how computers work and 
what they can do. Computers have be- 
come an integral part of life and society. 
During any given day you are affected by 
computers, so start learning more about 
them with Volume 0. $7.95.* 

• VOL. I — BK1030— Dedicated to the 
basic concepts of microcomputers and 
hardware theory. The purpose of Volume I 
is to give you a thorough understanding of 
what microcomputers are. From basic 
concepts (which are covered in detail), 
Volume I builds the necessary compo- 
nents of a microcomputer system. This 
book highlights the difference between 
minicomputers and microcomputers. 
$9.50.* 

• VOL. II— BK1031 (loose leaf)— $25.00*; 
BK1040 (with binder)— $30.00*— Contains 
descriptions of individual microproces- 
sors and support devices used only with 
the parent microprocessor. Volume II 
describes all available chips. 

• VOL. Ill — BK1132 (loose leaf)— $15.00*; 
BK1133 (with binder)— $20.00.* Contains 
descriptions of all support devices that 
can be used with any microprocessor. 

• FUN WITH COMPUTERS AND BASIC— 
BK1021 — by Donald D. Spencer, contains 
an easy-to-understand explanation of the 
BASIC Programming Language and is in- 
tended for persons who have had no pre- 
vious exposure to computer programming. 
Over half the book is devoted to problems 
using games, puzzles, and mathematical 
recreations. A superior book for self- 
teaching and learning computer program- 
ming. $6.95.* 



• ADVANCED BASIC— BK1000— Applica- 
tions and problems by James Coan is for 
those who want to extend their expertise 
with BASIC. Offers advanced techniques 
and applications. $7.95.* 

• PAYROLL WITH COST ACCOUNTING - 
IN BASIC -BK1001 -by L. Poole & M. 
Borchers, includes program listings with 
remarks, descriptions, discussions of the 
principle behind each program, file 
layouts, and a complete user’s manual 
with step-by-step instructions, flowcharts, 
and simple reports and CRT displays. 
Payroll and cost accounting features in- 
clude separate payrolls for up to 10 com- 
panies, time-tested interactive data entry, 
easy correction of data entry errors, job 
costing (labor distribution), check printing 
with full deduction and pay detail, and 16 
different printed reports, including W-2 
and 941. $15.00.* 

• SOME COMMON BASIC PROGRAMS— 

BK1053— published by Adam Osborne & 
Associates, Inc. Perfect for non-technical 
computerists requiring ready-to-use pro- 
grams. Business programs, plus miscel- 
laneous programs. Invaluable for the user 
who is not an experienced programmer. All 
will operate in the stand-alone mode. $9.50 
paperback.* 

• THE SECRET GUIDE TO COMPUTERS 

Parts 1, 2 and 3 by Russ Walter. Part One 
describes computers in general, and after 
reading for ten minutes you will be writing 
simple BASIC programs! Part Two dis- 
cusses computer applications. It’s one 
thing to master the syntax of the language 
such as BASIC and another to solve prob- 
lems using the new tool. Part Three 
describes programming languages. Ever 
heard of APL and QLISP? BASIC is not the 
only language used to program comput- 
ers. 7th Edition. Part l-BK1050-$2.75*; 
Part II — BK1051 — $2.50*; Part III — BK1052 
— $3.50.* 


*Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 

Kilobaud Microcomputing Book Department • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

All orders, add $1.00 handling. 
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Solve your personal energy crisis. 
Let VisiCalc Power do the work. 



With a calculator, pencil and paper you can spend hours plan- 
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with VisiCalc and your Apple* II you can explore many 
more options with a fraction of the time and effort you've spent 
before. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formulas on 
your keyboard. VisiCalc organizes and displays this infor- 
mation on the screen. You don't have to spend your time 
programming. 

Your energy is better spent using the results than get- 
ting them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and paper 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal- 
culate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalc's unique, 
powerful recalculation feature. It lets you 
ask "What if?7 examining new options 
and planning for contingencies. "What if" 
sales drop 20 percent in March? Just type in 
the sales figure. VisiCalc instantly updates 
all other figures affected by March sales. 


i 


TM— VisiCalc is a trademark of 
Personal Software, Inc. 


*Apple is a registered trademark 
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Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?" Or you're working on your family's expenses and 
wonder "What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis- 
cover how VisiCalc can help you in your professional work and 
personal life. 

You might find that VisiCalc alone is reason enough to 
own a personal computer. 

VisiCalc is available now for Apple II computers with 
versions for other personal computers coming soon. The 
Apple II version costs just $99.50 and requires a 32k disk 
system. 

For the name and address of your nearest VisiCalc 
dealer, call (408) 745-7841 or write to Personal 
Software, Inc., Dept. K, 592 Weddell Dr., 
Sunnyvale, CA 94086. If your favorite 
dealer doesn't already carry Personal 
Software products, ask him to 
give us a call. 




VisiCalc was developed exclusively for 
Personal Software by Software Arts, Inc., 
Cambridge, Mass. 
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Inventory Problems? 


i* 

t 


Are you having trouble keeping the right nuts 
and bolts in stock? Since even o simple mistake can 
cost you time and money, a good inventory system 
should do more than just count parts. It should tell 
you exactly what you need, when you need it, 
where to get it, and how much it will cost. 

The MSI Inventory System Seven enables you to 
maintain a versatile data base for controlling 
inventory. It lists part number, description, quantity 
on hand, vendor, cost, selling price, optional 
pricing, usage levels for previous month, present 
month, and year-to-date, and much more. 

When quantity on hand items reach minimum 
levels, the System Seven compiles an automatic 
reorder list. This list can be generated by spe- 
cific vendor as well as a complete listing of 
all materials to be ordered. 

In addition to the item listing, the In- 
ventory System Seven "bill of materials" 
provides you with a complete inventory 
of items used in the manufacture of subassemblies 
and complete products. It also contains other cost 
items such as labor costs, total raw materials costs, 
and miscellaneous costs. 

The MSI Inventory System Seven is built around 
the versatile MSI 6800A Computer with 56K of 
RAM. An integral dual mini-floppy memory gives 
you on additional 630K of memory and makes 


inventory control fast and efficient. The System 
Seven will interface with any industry standard CRT, 
and you have the option of both a "daisy wheel" 
word processor for high quality document prepa- 
ration and a dot matrix printer for high speed 
production. 

The System Seven can be expanded to handle 
all your data processing needs or you can select 
one of nine other MSI systems now available 
for business, industrial, scientific, educational, and 
personal applications. 


If you need more than just a nuts and bolts 
inventory system, we have more informa- 
tion about how the Inventory 
System Seven can solve your pro 
blems economically. 




MSI Inventory System Seven 

midwest Scientific 

220 W. Cedar, Olathe, Kansas 66061,(913)764-3273 
TWX91 0 749 6403 (MSI OLAT), TELEX 42525 (MSI A OLAT) 



